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THE DISTRIBUTION OF RADIATION WltHIN THE AVERAGE FEMALE PELVIS FOR 
DIFFERENT METHODS OF APPLYING RADIUM TO THE CERVIX 1 

By A N ARNESON, MD, Si Loins 

From The Edward Malhnckrodt Institute of Radiology, and the Department of Obstetrics and 
Gynecology, Washington Unn ersity School of Medicine, St Louts, Missouri 


N O single plan of irradiation is suitable 
for the treatment of all patients w ith 
cem\ cancer in each instance there 
must be some individualization of the case 
However, it is always desirable to deliver 
radiation in a manner that w ill produce as 
small an amount of damage to normal tis- 
sues as is consistent with adequate treat- 
ment of the tumor-beanng region De- 
spite the fact that conditions vary with in- 
dividuals, there are certain procedures that 
can be followed m the administration of 
roentgen ray’s, which will deliver a distribu- 
tion of radiation suitable to the treatment 
of most patients Data for these proce- 
dures were given m a previous paper (1), m 
which diagrams were published, showing 
the distribution of roentgen radiation 
within the average female pelvis for several 
arrangements of skin fields Each plan 
studied was one which might be considered 
practicable in most radiologic departments, 
and was shown for target-skin distances of 
both 50 and 70 centimeters Radiation 
was delivered by a 200 kv \-ray machine, 
with 0 5 mm Cu and 2 0 mm A1 filter' 
An arrangement employing six fields, with 
a target-slan distance of 70 cm , was found 
to deliver the most satisfactory distribu- 
tion of radiation 


i Presented before the Rad.olog.cal Soc.et> of North 


For this particular technic, two fields 
were used on the anterior surface, two on 
the posterior, and one on each lateral as- 
pect of the pelvis All the irradiated skin 
areas were of the same size, 15 cm longitu- 
dinally and 10 cm transversely It tvas 
found that fields of these dimensions would 
extend from the level of the lhac crests to 
the middle of the symphysis pubis on most 
patients These bony landmarks can be 
used for marking out skin portals in any 
position m which the patient may be placed 
Radiographic studies showed that both the 
promontory" of the sacrum and the cervix 
wore included w’lthin the direct beams 
On the anterior and posterior surfaces 
the fields wore separated m the mid-lme by 
a distance of 2 centimeters Each beam 
was directed straight into the pelvis toward 
the underlying parametrium, and was not 
tilted toward the mid -pelvis By this 
means both the bladder and rectum are 
spared doses in excess of the amount de- 
livered to the cervix Lateral beams do 
not contribute much radiation to struc- 
tures at depths as great as the middle of the 
pelvis, but they do increase the total dose 
obtained m the parametnal regions, to such 
a degree that it actually becomes greater 
than the full amount of radiation delivered 
to the cervix The distribution of radiation 
within the average pelvis with the chosen 
method is showm m Figure 1 
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Tins distribution of roentgen radiation is work for this purpose The distribution of 
suitable for the treatment of cer\ i\ cancer, radiation obtained from several methods of 
not onh because of the protection afforded applying radium will be studied Each ap 



200 tV X rays Filter 0 5 nn Cu 2 0 nn Al 
T- S Distance 70 cn 


Tig 1 The distribution of roentgen radiation within the merage female pels is for six fields 
measuring 15 X 10 cm each and arranged in the manner shown 


the bladder and rectum, but also because 
the parametnal regions recene a greater 
dose than the cervix Radium applied to 
the cervix will control the disease m the 


primary lesion in most instances, but will 
not deliver a lethal dose to a tumor located 
at a distance greater than three or four 
centimeters from the cervical canal Ex- 


ternal irradiation must be relied upon to 
treat adequately parametnal and outlying 
tumor-beanng regions It is unlikely that 
patients would tolerate the amount of 
roentgen radiation required to deliver the 
same dose to the parametnal regions as is 
obtained throughout most of the pnmary 
lesion from radium applied to the cervix 
However, when both radium and x-rays are 
employed, one supplements the other so 
that the total volume of tissue receiving a 
lethal dose is increased Since no detailed 
consideration was given to radium apphe 
to the cervix m the previous publication it 
was considered desirable to ex en 


plication will be showm within a diagram of 
the uterus and bony pelvis The one found 
to be the most desirable wall be illustrated 
in combination with x-rays delivered 
through six fields with a target-skm dis- 
tance of 70 centimeters 
The outhne of the bony pelvis used in 
each diagram has been determined from 
the measurements given for the average 
female pelvis by Williams (2), and Davis 
(3) Since most patients with carcinoma 
of the cervix have borne children, the size 
of the uterus (80 X 50 X35cm) was de- 
termined from data given for multiparous 
uteri by Williams and Davis 

The various diagrams will be compared 
to determine the differences in the distribu- 
tion of radiation obtained from the various 
methods of applying radium to the cervix 
The measurements of the bony pelvis do 
not vary sufficiently to cause any prob- 
lem in representing the average patient 
Neither are variations in the size of tHe 
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uterus of great importance, because the 
dimensions used in the diagrams represent 
an average multiparous uterus not compli- 
cated by special conditions such as myo- 
mas, or other pelvic diseases In practice, 
the position of the uterus, and the gross 
character of the cervical lesion will \ ary 
considerably in various patients How- 
ever, for the sake of comparison, certain 
conditions must be assumed to be constant 
It will readily be seen that the data here 
given can be applied to other cases, when 
the position of the uterus and size of the 
lesion are known. The uterus has been 
shown as lying in a plane almost parallel to 
the patient’s length, because it will usually 
assume a position of moderate retroflexion 
when the patient is lying in bed, with 
radium placed m the canal and with the 
vagina packed The primary lesion has 
been represented as one in which the cervix 
is not destroyed, and measures 3 cm in 
diameter The fomices have been assumed 
to be free from disease, so that radium 
could be placed lateral to the cervix 

In companng the diagrams, it is not only 
necessary that they be constructed upon 
comparable anatomical conditions, but also 
that approximately equal total doses of 
radium must be used in order to illustrate 
any improvement in the distribution of 
radiation obtained from one particular 
method of application over another The 
distribution of radiation obtained from an 
mtra-utenne tandem for a dose of 3,000 
mg -hr vail be considered first In study- 
ing methods for improving the distribution 
of radium radiation, the tandem will be 
shown for a dose of 5,000 mg -hr , and in 
combination with other sources of radia- 
tion (such as needle, bomb, plaque, and col- 
postat) for total doses of from 4,500 to 
5,000 milligram-hours 

Some of the methods illustrated for ap- 
plying radium to the cervix may be similar 
to the methods followed by certain indi- 
viduals, but found to differ m the doses de- 
livered by the various sources of radiation 
Technics advocated by other authors can- 
not always be followed accuratelv m the 
diagrams, because these have been pre- 


pared to compare the distribution of radia- 
tion obtained from various methods of 
applying a given amount of radium to the 
cervix Data upon the distribution of 
radiation obtained from particular meth- 
ods and specified doses have been published 
by Schmitz (4), Healy (5, 6), Mallet and 
Cohez (7), and others It is intended that 
by comparison of the diagrams presented 
here, the method most suitable in the aver- 
age case can be determined Obviously no 
particular apphcation can be advocated as a 
routine method of treatment for all patients 
with cervix cancer, a procedure adaptable 
to one may be impractical for another 
It has already been stated that some dia- 
grams will demonstrate the distribution of 
radiation obtained from both radium and 
x-rays In such instances it is necessary to 
employ some unit that can be used for ex- 
pressing the combined amount of radiation 
delivered by the two sources If, m addi- 
tion to x-rays, several sources of radium 
radiation are used for varying doses m the 
same patient, it is impractical to express 
the combined amounts of radiation de- 
livered to a given point at a particular 
depth in terms of percentages of the sur- 
face dose The so-called threshold ery- 
thema dose serves very well for a unit 
This has been defined by Quimby (S) as 
representing an amount of radiation which, 
given at a smgle exposure, will produce a 
visible reddening or bronzing of the skin in 
SO per cent of the individuals within four 
weeks after receiving the dose, and no vis- 
ible reaction in the remaining 20 per cent 
While the definition originally related to ex- 
ternal irradiation by x-rays or radium, it has 
been extended by Martin and Quimby (9) 
to interpret doses from interstitial sources of 
radium, such as seeds, needles, tandems, etc 2 


' Ine threshold erythema dose is approximately 
526 roentgens (air) for 200 kv x-rays, with 0 5 mm 
Cu filter and a skin field measuring 10 X 10 cm For 
other fields it may be determined in accordance with 
data on the effect of size of field on tissue dose (Failla, 
G , and Quimby, E H The Economics of Dosimetry 
in Radiotherapy Am Join- Roentgenol and Rad 
Ther , 1923, 10 944 - 907 ) The threshold erythema 
dose for radium is about 225 mg -hr for a tnbe 2 cm 
long at a distance of one centimeter Data are given 
for other sources or distances m a paper by Quimby (14) 
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It is impractical to show differences of a 
single threshold erythema dose on the dia- 
grams, because of the great intensity near 
the source of the radium radiation, and the 
rapid decrease in the percentage depth dose 
a few centimeters aw a) In am case the 
estimation of tissue dose can be onlj ap- 
proximate Since it is necessary to demon- 
strate the distribution of radiation by 
showing differences of several erythemas, 
it is desirable to group the threshold ery- 
themas according to a greater or lesser 
amount than the suspected lethal dose for 
cervix cancer Data presented in col- 
laboration with Healy (10), and Stewart 
(11), indicate that in most instances a mini- 
mum dose of from six to eight threshold 
erythemas, distributed throughout the 
primary lesion, is required to destroy com- 
pletely the disease in the cervix and to pre- 
vent its recurrence In the diagrams pre- 
sented here the minimum dose indicated is 
from one to four threshold erythemas It 
is doubtful that this amount of radiation 
w'ould be very effective in destroying the 
disease The distribution of from four to 
seven threshold erythema doses is shown, 
which represents an amount of radiation 
that would be expected to produce marked 
changes in the tumor The volume of tis- 
sue that receives from se\ en to fifteen 
threshold erythema doses is also indicated 
in each diagram, within this region the 
disease should surely be destroyed Fi- 
nally, the volume of tissue that receives 
doses in excess of 15 threshold erythemas is 
shown Sloughing and necrosis may occur 
in these regions 

For the preparation of the diagrams it 
was first necessary to make several charts 
showing isodose curves about given sources 
of radium radiation Each chart was for a 
particular source of radiation, and showed 
the distribution of threshold erythemas for 
a specified dose The isodose curves were 
usually drawn m a plane parallel to the 
length of the capsule, tube, needle, etc 
However, in some instances it was neces- 
sary to show also the distribution of thres- 
hold erythema doses m a plane transverse 
+n the middle or around the end of the 


source of radiation Data for the various 
isodose charts were taken from several pub- 
lications Quimby (12, 13, 14), Quimby 
and Stewart (15), Martin and Quimby (0), 
and Laurence (1G) Data for the bomb 
shown in one diagram were obtained from 
publications by Healy (5, G) In every 
method studied, the radium filter was con 
sidcred to be equivalent to 2 mm brass 
Diagrams shown here, illustrating the 
distribution of threshold erythema doses 
for several methods of applying radium to 
the cervix, were prepared by placing the 
proper isodose chart in the correct position 
for treatment, under an outline of the 
uterus and bony pelvis drawoi on trans- 
parent paper The contribution from each 
source of radiation w'as noted at various 
points within the pelvis, and the sum of all 
these calculated for each point Lines 
drawn through points receiving the same 
total radiation divide the pelvis into re- 
gions receiving specified doses Such lines 
w r ere drawn for total amounts of radiation 
corresponding to one, four, seven, and 15 
threshold erythema doses For combining 
radium and x-rays, data were obtained 
from the publication (1) already referred 
to The dose of roentgen radiation de- 
livered to each skin field wall be discussed 
when diagrams shownng the combination of 
the two types of radiation are considered 
For comparing the relative value of the 
different methods of applying radium to 
the cervix, several factors are to be con- 
sidered The amount of radiation de- 
livered throughout the cervix must be 
sufficient to control the disease in the pri- 
mary lesion However, too great a dose 
may produce a persistent radiation ulcer, 
which is apt to give nse to various compli- 
cations The dose delivered to the para- 
j-Qgtnal regions should also be noted, as 
well as the amount of radiation reaching 
the bladder and rectum Therefore, m 
comparing the diagrams illustrating the 
various method ^ desirable to note the 
volume of t ' vm S doses. ,, 

in each ms can 

sidenng later 

uterine a § 



TANDEM (S:S”|hS) 3000 mg-hrs 


Fig 2 The distribution of radium radiation within the average female pelvis for an tntra-uterine tandem 
consisting of two capsules, for a dose of 3,000 mg -hrs 

cated by the isodose curves For amounts method of applying radium that will mim- 
of radiation distributed throughout the mize the quantity delivered to these struc- 
cervi\, measurements will be made in a tures, and yet deliver a suitable dose to re- 
transverse plane extending laterally from a gions that harbor disease would be the most 
point corresponding to the center of the desirable 
lower capsule in the tandem This plane 

will be, therefore, about one centimeter intra-uterine tandem without other 
above the external os In considering para- sources of radium radiation 

metnal doses, measurements will be made In most clinics the tandem used for the 
m a transverse plane extending laterally treatment of cervix cancer consists of two 
from a pomt corresponding to the middle capsules A greater amount of radium is 
of the tandem, which will be about 2 2 cm usually contained in the cervical end of the 
above the external os By such a compan- tandem than in the portion extending into 
son it will be possible to demonstrate the the uterine canty The minimum dose 
value of certain methods m delivering employed is probably about three thousand 
greater amounts of radiation to the para- milligram-hours In Figure 2 is shown the 
metnal regions, without over-irradiating distribution of threshold erythema doses 
the primary lesion for 3,000 mg -hr delivered by a tandem 

Not only must the distribution of radia- composed of two capsules, the lower one of 
tion throughout the tumor-beanng region which is twice the strength of the upper 
be considered, but attention must be given Each capsule measures 2 cm m length, and 
also to the dose delivered to the bladder 4 mm m diameter 

and rectum In many instances these re- For a dose of 3,000 mg -hr from the tan- 
gions are not infiltrated by the disease, and dem desenbed above, 2,000 mg -hr would 
must be protected from excessive doses A be delivered by the lower capsule labeled 
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"A,” and 1,000 mg -hr by the upper one, 
labeled “B ” Since two-thirds of the total 
dose is delivered by the lower capsule, the 
isodose curves near the source of radiation 
include a greater \ olume about the cervical 
portion of the tandem, than the}'' do around 
the upper end Isodose curves indicating 
doses delivered to points farther away from 
the tandem do not show such a marked 
effect from the unequal distribution of 
radium 

Immediately about the tandem is show n 
a dose of from lb to 2b threshold erythe- 
mas Tins amount of radiation may be ex- 
pected to produce necrosis and sloughing, 
and extends laterall} from the center of the 
lower capsule for a distance of about one 
centimeter The distribution of from 
seven to fifteen threshold erythema doses, 
which may be considered a lethal amount 
of radiation m most instances, is over a vol- 
ume of tissue that includes all the cen i\, 
and extends into the parametnal regions 
for a distance of about two centimeters, 
lateral from the middle of the tandem 
From four to seven threshold erythema 
doses are delivered mto the parametnal re- 
gions for a distance of only 2 5 cm from the 
middle of the tandem It is unlikely that 
less than four threshold erythemas would 
produce any permanent damage to cem\ 
cancer One threshold erythema dose is 
delivered mto the parametnal regions 5 cm 
from the middle of the tandem 

Since the sources of radiation are ar- 
ranged m tandem formation, the distribu- 
tion of threshold erythema doses in the an- 
teropostenor diameter w r ould be the same 
as has been shown for the transverse plane, 
if the capsules of radium remained in a 
straight line Reasons have already been 
given for assuming in each diagram that 
the uterus was in a position of moderate 
retroflexion, lying almost parallel to the 
patient’s length It may be estimated, 
therefore, that both the bladder and rec- 
tum receive from one to five threshold 
erythema doses If there were an acute 
flexion of the corpus m either a forward or 
backward direction, there might have been 
some increase m the bladder or rectal ose 


directly adjacent to the uterus In either 
event, how'ever, the amount of radiation 
delivered throughout most of the bladder 
and rectal regions would remain from one 
to five threshold erythema doses 
As has been stated, it is necessary that 
each of the various diagrams illustrate the 
same anatomical conditions, so that a com- 
parison of the relative value of the different 
methods can be made In practice, how- 
ever, there are many variations in the gross 
character of the lesion in individual cases of 
cervix cancer The anatomical conditions 
illustrated in the diagrams represent a 
uterus of average size, m which the gross 
anatom}'- has not been distorted greatly by 
the tumor Such conditions would usually 
exist only m patients with early disease In 
some instances, especially m advanced car- 
cinoma, the cervix might be increased in 
size, or it might be destroyed Enlarge- 
ment of the cervix may be diffuse, or in- 
volve only a portion of the organ Since 
the size of the isodose regions remains the 
same m every instance, the distribution of 
radiation obtained throughout a cervix of 
greater dimensions could be determined by 
drawing m the actual size of the particular 
lesion under consideration For instance, 
if disease enlarged the cervix to a diameter 
of 3 5 cm , it would still receive a minimum 
distribution of from seven to fifteen thres- 
hold erythema doses This would probably 
be sufficient to control the disease in the 
primary lesion m most instances However, 
if the diameter were greater, some portions 
of the cervix would receive only from four 
to seven threshold erythema doses 

In a number of clinics the tandem has 
been used for doses m excess of 3,000 mg - 
hr m an attempt to deliver a greater 
amount of radiation to the adjacent para- 
metnal regions Newell (17) and Crossen 
(18) have reported the use of a tandem of 
100 mg for 5,000 milligram-hours The 
published statistics indicate that the per- 
centage of five-year survivals mil be in- 
creased over that obtained for lesser doses 
In Figure 3 is shown the distribution of 
threshold erythema doses for 5,000 mg -hr 
delivered by a tandem identical to the one 
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TANDEM (B = l66Wh«) 5000 mg-hrs. 


Fig 3 The distribution of radium radiation within the average female pelvis for an intra-utenne tandem 
consisting of tno capsules for a dose of 5,000 mg -hrs 


discussed abate Immediately about the 
tandem is recorded a dose of from 25 to 40 
threshold erythemas There is a minimum 
distribution of from fifteen to twenty -five 
threshold erythema doses throughout the 
cervix for a distance of 1 5 cm lateral to the 
center of the lower capsule In the preced- 
ing diagram for 3,000 mg -hr , a distribu- 
tion of from seven to fifteen threshold ery- 
thema doses was shown to extend into the 
parametnal regions for a distance of about 
two centimeters lateral to the middle of the 
tandem For 5,000 mg -hr the same dose 
reaches a distance of only 2 5 cm from the 
middle of the tandem From four to seven 
threshold erythema doses are delivered 
about 3 5 cm away, and one threshold 
erythema is delivered 6 cm out into the 
parametnal regions 

The amount of radiation reaching the 
bladder and rectum may be estimated in 
the same manner employed before Upon 
this basis it may be said that these regions 
receive from one to eight threshold ery- 
thema doses 


Percentage depth doses for interstitial 
sources of radiation are lower than those 
obtained from sources m which some dis- 
tance intervenes between the radium and 
the surface to which it is applied There- 
fore, if the dose delivered by a tandem is 
increased considerably, there will be only a 
slight improvement in the amount of radia- 
tion reaching points two or three centi- 
meters away This can be noted by com- 
paring the two diagrams just mentioned 
The use of 5,000 mg -hr mstead of 3,000 
mg -hr represents an increase of 66 per 
cent m the dose delivered by the tandem 
There is only a 25 per cent increase in the 
distance lateral to the middle of the tandem 
that the supposed lethal dose (from seven 
to fifteen threshold erythema doses) is de- 
livered into the parametnal regions For 
such an increase in the dose delivered by 
the tandem there is a greater amount of 
tissue damage at the site of the application 
of radium The distance that a dose ex- 
pected to produce necrosis and sloughing 
(above 15 threshold erythema doses) ex- 
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SIX NEEDLES (250 mg hm each) 1500 mg-hrs 

Tig 4 The distribution of radium radiation within the average female pelvis for an mtra uterine tandem 
in combination with needles inserted into the cerux 


tends lateral to the center of the lower cap- 
sule is increased 50 per cent 

For both the doses mentioned, a volume 
of tissue surrounding the tandem is over- 
lrradiated It would be desirable to obtain 
the improvement in the parametnal dose, 
without increasing this volume There 
would also be an advantage m preventing 
any tissue from receiving a dose m excess of 
25 threshold erythemas Furthermore, it 
might be impractical to deliver large doses 
of roentgen radiation to patients m whom 
there was already considerable destruction 
of tissue by radium External irradiation 
is of great importance m the attempt to 
treat adequately disease located beyond the 
zone of effect of radium apphed to the cer- 
vix. It should be mentioned that the dis- 
tribution of threshold erythema doses 
shown for tandems placed in the uterine 
canal does not apply to those instances in 
which radi um has been packed into a 


cratered lesion, or against the cervix, when 
the canal cannot be located 

INTRA-UTERINE TANDEM COMBINED WITH 
OTHER SOURCES OF INTERSTITIAL RADIATION 

Some authors have reported the use of 
an intra-utenne tandem m combination 
with other sources of interstitial radiation 
Ward and Sackett (19) have published the 
description of a technic, in which radium 
needles are inserted in the periphery of the 
cervix at the junction with the vaginal 
formces If the entire cervix is mvolved 
with disease, needles may be inserted all 
the way around the cervix 

In Figure 4 is shown the distribution of 
threshold erythema doses for an intra- 
uterine tandem in combination with radium 
needles A dose of 3,000 mg -hr is delivered 
by the tandem Six needles of equal 
strength, inserted about the periphery of the 
cervix, deliver a combined dose of 1,500 
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milligram-hours The total dose from all 
sources of radiation shown in the diagram is 
4,500 milligram-hours For the specified 
conditions the needles will contribute a mini- 
mum dose of about four threshold erythemas 
throughout the cem\ They wdl also de- 
liver from one to four threshold erythema 
doses to the adjacent parametnal regions 
From both the tandem and the needles 
from 15 to 25 threshold erythema doses are 
delivered throughout the cervix; for a dis 
tance of 1 5 cm lateral to the center of the 
lower capsule A dose of from seven to 
fifteen threshold erythemas is delivered 
mto the parametnal regions for a distance 
of a httle more than 2 cm lateral to the 
middle of the tandem From four to seven 
threshold erythema doses reach a point 
about 3 5 cm out mto the parametnal re- 
gions, and one threshold erythema is de- 
livered a httle more than 5 cm away from 
the middle of the tandem 

The distribution of radiation antenor 
and postenor to the uterus will be essen- 
tially the same as has been shown for the 
lateral plane Both the bladder and rec- 
tum may be expected to receive from one 
to seven threshold erythema doses If 
needles are inserted in the periphery of the 
cervix only at the junction with the lateral 
vaginal fonnces, the bladder and rectal 
dose near the uterus will be diminished 
However, if the combined amount of radia- 
tion delivered by the various needles is de- 
creased, a lesser dose will be delivered to 
the primary lesion and the parametnal re- 
gions 

The insertion of needles into the cervix 
influences the distribution of radiation 
throughout the pnmary lesion more than 
it does the parametnal dose For the 
specified doses from the sources of radia- 
tion shown in the diagram, the minimum 
amount of radiation delivered to the cervix 
and vaginal fonnces is practically the same 
as was obtained from the tandem alone for 
5,000 milligram-hours Doses above 25 
threshold erythemas are avoided The 
needles do contribute some radiation to the 
parametnal regions, but the improvement 
over the tandem alone for 3,000 mg -hr is 


not quite as great as was noted for 5,000 
mg -hr from the tandem For patients in 
whom there is a bulky cervical lesion, 
needles may be used to increase the dose m 
this volume of tissue, instead of delivenng 
excessive doses from the mtra-utenne tan- 
dem However, the amount of radiation 
delivered to the bladder and rectum will be 
about the same, whether the tandem is used 
for 5,000 mg -hr , or needles are employed 
in the manner shown In some individuals 
the bladder may receive a slightly greater 
dose than the rectum At the Memonal 
Hospital, Dean (20) noted that bladder in- 
juries following irradiation for cervix cancer 
are more apt to occur m patients treated 
with interstitial sources, than m those who 
are given an mtra-uterine tandem for a dose 
of about 3,000 mg -hr in combination with 
an mtravagmal applicator The dose de- 
livered to the pnmary lesion can be 
increased by means of mtravagmal applica- 
tors in combination with an intra-utenne 
tandem In many instances this procedure 
may be more practical than the use of 
interstitial sources 

INTRA-UTERINE TANDEM COMBINED WITH 
INTRAVAGINAL APPLICATORS CONTAINING 
RADIUM 

The gross character of the pnmary lesion 
m cervix cancer presents such a vanety of 
forms that no particular mtravagmal ap- 
plicator is suitable for the treatment of all 
patients Several types of applicators have 
been descnbed by Healy (5, 6), and Hey- 
man (21), for placing radium against the 
surface of the vanous types of cervical 
lesions The one most frequently em- 
ployed by Healy has been the so-called 
“bomb,” the shape of which may be com- 
pared to an egg, except that the irradiating 
surface is flat Radon is contained inside 
the applicator so that a radium-skm dis- 
tance of about 1 2 cm is provided Lead 
walls of the bomb reduce considerably the 
amount of radiation reaching surrounding 
tissues, except in the direction of the pn- 
mary beam used for treatment, which is 
15cm m diameter at the surface 
The bomb can be apphed in any of three 
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TANDEM ($:?SS$Z: {is) SOOOmg-hr. 


BOMB 1500 mg-hrs 

Tig 5 The distribution of radium radiation within the average female pelvis for an intra uterine tandem 
m combination with a bomb placed against the cervix 

positions, so that the beam is directed to- tered in placing radium against the cervix 
ward the cervix, or into the right or left may be so great in some patients that only 
lateral fornix Doses of 1,000 me -hr to the bomb can be introduced mto the va- 
1,500 me -hr are usually given for each gina In such instances it is usually lmpos- 
apphcation It was found that the use of sible to place the appheator m any position 
the bomb in all three positions, in combi- other than straight against the cervix 
nation with an mtra-uterme tandem for In Figure 5 is shown the distribution of 
3,000 mg -hr , delivered too great an threshold erythema doses for the bomb 
amount of radiation in most instances Be- placed against the cervix for a dose of 
cause of the severe reactions, during the 1,500 mg -hr , in combination with an 
past several years Healy has generally used mtra-uterme tandem for 3,000 milhgram- 
the bomb only against the cervix hours It has been shown m this position 

In comparing methods for applying so that a comparison can be made with 
radium to the cervix, it is impossible to other procedures in which radiation is de- 
consider all the various conditions with hvered mto the lateral fomices 
which one is confronted in the treatment of Most of the radiation dehvered by the 
cervix cancer Neither is it practical to bomb, in the position shown, is contributed 
discuss the various procedures that may be to a volume of tissue that receives a greater 
followed by a particular individual to ob- dose from the tandem For the specified 
tain the most satisfactory distribution of conditions, the bomb delivers from one to 
radiation for each patient Of all intra- three threshold erythema doses to this re- 
vaginal applicators the bomb is perhaps the gion The change produced m the isodose 
most easily used The difficulties encoun- curve surrounding the tandem is not as 
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Fig 6 The distribution of radium radiation within the average female pelvis for an mtra-uterine tandem 
m combination with a plaque placed against the cervrc 


marked as for the curves indicating lesser 
doses The volume of tissue m the primary 
lesion and vaginal formces, throughout 
which the supposed lethal dose is delivered 
by the bomb and tandem combmed (from 
seven to fifteen threshold erythemas), is 
practically the same as that noted in the 
diagram illustrating the use of needles The 
parametnal dose shows only a slight im- 
provement over that obtained from the 
tandem alone for 3,000 milligram-hours 
The bladder and rectal regions may be esti- 
mated to receive from one to six threshold 
erythema doses 

Another intravaginal apphcator that is 
employed frequently is the so-called plaque 
These applicators may be of various sizes, 
and, like the bomb, can be used for deliver- 
ing radiation to the cervix, or vaginal for- 
mces If a plaque is placed directly against 
the lesion, the distance between the radium 
and the surface to which it is apphed will be 


only a few millimeters In such instances 
the percentage depth dose will be lower 
than for the bomb The percentage depth 
dose can be increased by lengthening the 
radium-skm distance with rubber, cork, or 
some other organic material, placed on the 
irradiating surface 

In Figure 6 is shown the distribution of 
threshold erythema doses for an intra- 
vaginal plaque, measuring 3X2 cm , in 
combination with an mtra-utenne tandem 
The plaque is shown directly against the 
cervix for a dose of 1,500 mg -hr , with a 
radium-skm distance of one centimeter 
The tandem dose is 3,000 mg -hr , as usual 

As was noted for the bomb, the plaque 
delivers from one to three threshold ery- 
thema doses to the cervix, and adjacent 
tissues The distribution of radiation 
throughout the parametnal regions is prac- 
tically the same as that shown for the 
bomb The dose delivered throughout the 
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I lg 5 The distribution of radium radiation Within tile average female pelvis for an intra uterine tandem 
in combination with a bomb placed against the cerwr 

positions, so that the beam is directed to- tered m placing radium against the cervix 
ward the cervix, or into the right or left may be so great m some patients that only 
lateral fornix Doses of 1,000 me -hr to the bomb can be introduced into the va- 
1,500 me -hr are usually given for each gina In such instances it is usually unpos- 
apphcation It was found that the use of sible to place the applicator in any position 
the bomb m all three positions, in combi- other than straight against the cervix 
nation with an mtra-utenne tandem for In Figure 5 is shown the distribution of 
3,000 mg -hr , delivered too great an threshold erythema doses for the bomb 
amount of radiation in most instances Be- placed against the cervix for a dose of 
cause of the severe reactions, during the 1,500 mg -hr, in combination with an 
past several years Healy has generally used mtra-utenne tandem for 3,000 milligram- 
the bomb only agamst the cervix hours It has been shown in this position 

In companng methods for applying so that a companson can be made with 
radium to the cervix, it is impossible to other procedures in which radiation is de- 
consider all the vanous conditions with hvered into the lateral formces 
which one is confronted in the treatment of Most of the radiation delivered by the 
cervix cancer Neither is it practical to bomb, m the position shown, is contributed 
discuss the vanous procedures that may be to a volume of tissue that receives a greater 
followed by a particular individual to ob- dose from the tandem For the specified 
tam the most satisfactory distribution of conditions, the bomb delivers from one to 
radiation for each patient Of all ultra- three threshold cry t hem a doses to this re- 
vaginal applicators the bomb is perhaps the gion The change produced in the isodose 
most easily used The difficulties encoun- curve surrounding the tandem is not as 
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tion is influenced more by this distance, 
than it is by the position in which the cap- 
sules are placed That is, for identical 
doses and distances, the distribution of 
radiation will be essentially the same, 
whether the capsules m the fomices are 
parallel, or at right-angles to the tandem 
Smce the radium located lateral to the 
cervix is held m a contamer of organic ma- 
terial, the capsule does not come m direct 
contact with the mucosal surface For 
such an applicator, therefore, a radium- 
skin distance is provided that is equivalent 
to the thickness of the wall of the contamer 
This may be from 0 5 to one centimeter It 
should be mentioned that the colpostat is 
an applicator that is best suited for pa- 
tients with a fairly roomy vagina, in whom 
the fomices are not obliterated by the dis- 
ease If the diameter of the vaginal tube 
is diminished, or if the formces are infil- 
trated so that they cannot be expanded, it 
may be very difficult to place a colpostat m 
the correct position 

In Figure 7 is shown the distribution of 
radiation for a colpostat in combination 
with an mtra-utenne tandem The cap- 
sules located m the fomices he m a plane 
parallel to the anteroposterior diameter of 
the patient, which is at right-angles to the 
mtra-utenne tandem The distance be- 
tween the center of each capsule in the 
fornix, and the middle of the cervical por- 
tion of the tandem, is 2 5 centimeters The 
two sources of radium lateral to the cervix 
are, therefore, 5 cm apart If a radium- 
skin distance of 0 5 cm is used, the vagina 
will have to be distended to a transverse 
diameter of 6 centimeters This can prob- 
ably be accomphshed in most patients 
Each capsule in the mtravagmal applicator 
is shown for a dose of 1,000 milligram- 
hours The mtra-utenne tandem is illus- 
trated for 3,000 milligram-hours The 
total dose from all sources of radiation in- 
cluded m the diagram is 5,000 milligram- 
hours 

The entire cervix receives from 15 to 25 
threshold erythema doses This amount of 
radiation extends lateral to the center of 
the lower capsule of the tandem for a dis- 
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tance of a httlemore than three centimeters, 
However, the region lateral to the cervix, 
throughout which such a large dose is dis- 
tnbuted, is confined chiefly to the volume 
occupied by the colpostat itself From 
seven to fifteen threshold erythemas are de- 
livered into the parametnal regions for a 
distance of almost 3 5 cm lateral to the 
middle of the tandem From four to seven 
threshold erythema doses are delivered 
about one centimeter further, and one 
threshold erythema reaches the pelvic wall, 
winch is 6 5 cm away 

The distribution of radiation anterior 
and posterior to the uterus is quite different 
from that which has been shown in the 
transverse plane From a diagram not in- 
cluded here, it may be estimated that the 
bladder and rectal regions receive from one 
to seven threshold erythema doses 

The diagram shown for the colpostat 
illustrates the importance of delivering 
radiation through the vaginal fomices, 
whenever anatomical conditions permit 
such a treatment By tins means the para- 
metnal dose can be increased materially, 
without dehvenng excessive doses from 
any particular source If the sources of 
radiation in the lateral formces are located 
at a considerable distance from the mtra- 
utenne tandem, they do not contribute 
greatly to the dose dehvered to the bladder 
and rectum A method which would de- 
liver a beam of radiation toward the para- 
metnal regions (such as the mtravagmal 
bomb directed toward the fomices), would 
afford even greater protection to the blad- 
der and rectum 

DISCUSSION 

No smgle method that has been illus- 
trated for applying radium to the cervix is 
suitable for the treatment of all patients 
Neither are the doses specified m any in- 
stance to be advocated as a routine for a 
particular techmc Every case of cervix 
cancer must be individualized, and the 
treatment planned accordingly The data 
given for each of the methods may be ap- 
plied to any given patient by drawing in 
the proper outline of the lesion and uterus 
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' TIic distribution of radium radiation tntiun the average female pelvis for an mtra uterine tandem 
jn combination mth sources of radiation located in the lateral vagina! fornices b> means of a colpostat 

primary lesion and adjacent vaginal for- the parametnal regions If anatomical 
mces is also about the same, except that the conditions permit an application that will 
isodose curves indicating less than seven direct radiation toward the parametria, the 
threshold erythemas include a greater vol- doses delivered to these regions mil be m- 
ume of tissue near the level of the plaque creased Furthermore, if sources of radia- 
This is due to the fact that the wall thick- tion can be placed well out m the lateral 
ness of the average plaque is only a few vaginal fornices, the parametnal dose may 
millimeters Radiation is, therefore, de- be increased, without contnbuting very 
livered m all directions For the bomb greatly to the amount of radiation reaching 
there is a beam of radiation that is con- the bladder and rectum 
trolled by the thick lead walls of the appli- An mtravaginal applicator used for plac- 
cator In most instances the radiation de- mg sources of radiation lateral to the cervix 
livered through the walls of the plaque is the so-called colpostat This applicator 
would be directed toward normal struc- consists of two cork, or rubber, containers, 
tures This will tend to increase the held together by means of a metal support 
amount of radiation reaching the bladder Both containers hold a capsule of radium, 
and rectum These regions may be esti- one being placed m each lateral fornix 
mated to receive from one to approxi - The distance between the center of the cap- 
mately seven threshold erythema doses sule located in the fornix, and the lower 
It is evident that mtravaginal apphea- part of the mtra-utenne tandem, will vary 
tors placed against the cervix do not alter with conditions The distribution of radia- 
matenal ly the distribution of radiation in tion that is obtained from such an apphea- 





ARNESON DirrERENT METHODS Or APPLYING RADIUM TO CERVIX 15 

DISTRIBUTION OF ROENTGEN RADIATION 


15 X loam i i IS x 10 cm 



0 5 mm. Cu -|- 1 0 mm. A1 FILTER 6 SKIN FIELDS 

1500 ROENTGENS (AIR) TO EACH AREA 

Fig 8 The distribution of threshold erythema doses within the nvernge female pelvis for the specified 
factors (1,500 roentgens to each area) 


distances lateral to the middle of the tan- 
dem that a lethal dose (seven threshold 
erythemas) is delivered, it will be noted 
that the tandem for 3,000 mg -hr delivers 
this amount of radiation to a lesser volume 
of tissue than any of the other methods 
The volume is increased shghtly by com- 
bining the tandem with the bomb, plaque, 
or needles, and by delivering 5,000 mg -hr 
from the tandem alone The greatest in- 
crease in the distance lateral to the tandem 
that seven threshold erythema doses are de- 
livered, is obtained m the method employ- 
ing the colpostat The increase is of a de- 
gree that would have justified the use of 
the colpostat, whenever anatomical condi- 
tions permitted such an application, even 
when a minimum dose of 15 threshold ery- 


themas was delivered to a greater volume 
of tissue The tandem and colpostat could 
be used for lesser doses than have been 
illustrated, and still dehver a lethal dose to 
a greater volume of tissue than has been 
shown for the other methods 

Finally, the amount of radiation de- 
livered to the bladder and rectum must be 
considered The doses that these struc- 
tures receive will show considerable varia- 
tion ui individual patients An attempt 
has been made to estimate the maximum 
amount of radiation that would be de- 
livered m any mstance However, only the 
portions of the bladder and rectum ad- 
jacent to the uterus would receive these 
doses Due to the rapid fall m percentage 
depth doses for applications of radium that 
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TABLE I A COMPARISON Or THE DISTANCES 
LATERAL TO THE INTRA-UTERINE TANDEM 
THAT SPECITIED DOSES ARE DELIVERED, AND 
THE AMOUNT OE RADIATION REACHING THE 
BLADDER AND RECTUM, TOR THE DHTERENT 
METHODS Or APPLYING RADIUM TO THE 
CERVIX 


Method of Application of 
Radium 

Cm 

Lateral 

to 

Lower 
Capsule 
that 15 
TED 
are Dc 
lwercd 

Cm 

Lateral 

to 

Middle 
of Tan 
dent 
that 7 
TED 
are Dc 
luered 

Ma\i 
mum 
Dose in 
TED 
Deliver 
ed to 
Bladder 
and 

Rectum 

Tandem for 3 000 mg firs 

1 0 

2 0 

5 

Tandem plus bomb 

1 3 

2 1 

0 

Tandem plus plaque 

1 3 

2 1 

7 

Tandem plus needles 

1 5 

2 2 

7 

Tandem for 5,000 mg hrs 

1 5 

2 5 

s 

Tandem plus colpostat 

3 0 

3 3 

7 


under consideration However, in some 
instances it may be impossible to apply 
radium by any of the methods that have 
been discussed 

The charts presented here have been pre- 
pared for comparing the distribution of 
radiation from various methods of applying 
radium to the cervix The criteria by 
which the efficiency of any method may be 
judged in this manner are based upon ex- 
pressions of the amount of radiation reach- 
ing any given point In each instance sev- 
eral factors are to be considered The dose 
delivered to the primary lesion must be 
sufficient to control the disease m this re- 
gion, but amounts of radiation that will 
cause a marked degree of necrosis and 
sloughing should be avoided The dose de- 
livered to the parametria is of importance 
for estimating the volume of tissue that re- 
ceives a lethal dose The amount of radia- 
tion reaching the bladder and rectal regions 
must also be noted for each method A 
technic that will deliver a lethal dose to the 
greatest volume of tumor tissue without 
over-irradiatmg any particular region, will 
be the most suitable method for applying 
radium to the cervix 


The distribution of radiation for the 
various methods of applying radium has 
already been discussed in detail For pur- 
poses of comparison, the points at which 
certain doses are delivered may be tabu- 
lated for the various technics of treatment 
In considering the distribution of doses 
sufficient to cause necrosis and sloughing, 
the distance lateral to the middle of the 
lower capsule of the tandem that a mini- 
mum of 15 threshold erythemas is delivered 
will be noted The volume of tissue that 
receives a lethal dose will be indicated by 
recording the distance lateral to the middle 
of the tandem that seven threshold ery- 
themas are delivered In each instance the 
maximum amount of radiation reaching the 
bladder and rectum wall be estimated 
These data are given m Table I It will 
be noted that the sequence of tabulation is 
different from the order in which the meth- 
ods u r ere discussed If the column showing 
distances lateral to the lower capsule that 
15 threshold erythema doses are delivered 
is considered first, it can be seen that the 
tandem for 3,000 mg -hr delivers this 
amount of radiation to a lesser volume of 
tissue than the other methods Combining 
the bomb or plaque with the tandem in- 
creases this volume slightly If the tan- 
dem is combined with needles, or used 
alone for 5,000 mg -hr , 15 threshold ery- 
thema doses will be delivered to an even 
greater volume of tissue The method 
shown for employing the colpostat delivers 
this dose at the greatest distance from the 
lower capsule However, as was noted in 
the discussion of the diagram illustrating 
the colpostat, this dose is dehvered lateral 
to the cervix into a volume that is occupied 
chiefly by the mtravaginal applicator itself 
There was no region that received more 
than 25 threshold erythema doses There- 
fore, a techme m which radium is placed 
lateral to the mtra-utenne tandem will de- 
liver a lethal dose to a primary lesion of 
greater size than any of the other methods 
described, without delivering excessive 
amounts of radiation from any particular 
source 

In considering the column indicating the 
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Fig 10 The distribution of roentgen and radium radiation shown in a transt erse section of the average 
female pelvis 


radium applied to the cervix delivers 
greater doses to points throughout the pel- 
vis than could be obtained from either 
method alone By this means the volume 
of tissue receiving a lethal dose will be in- 
creased, whatever the method of applying 
radium to the cervix The degree of in- 
crease will depend upon the amount of 
roentgen radiation reaching the tumor It 
has been predicted that advance m the 
treatment of cervix cancer will be through 
the improvement of the methods for de- 
livering external irradiation 

For specified factors the distribution of 
roentgen radiation within the average fe- 
male pelvis has already been shown m 
Figure 1 The size and location of the skm 
areas, and the manner in which the various 


beams were directed, have been described 
Doses delivered to points throughout the 
pelvis were expressed m terms of percen- 
tages of the surface dose If the amount of 
radiation delivered to each field is specified, 
the distribution of radiation can be shown 
m terms of threshold erythemas Most 
patients mil tolerate a dose of 1,500 roent- 
gens (air) to each of slx pelvic fields, if ad- 
ministered over a period of at least from 18 
to 24 days In Figure S is shown the dis- 
tribution of threshold erythema doses for 
this amount of external irradiation, when 
other factors are the same as have been 
given 

In Figure 9 is shown the distribution of 
radiation for x-rays in conjunction with the 
tandem and colpostat The doses from the 
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Tig 9 The distribution of roentgen and radium radiation within the average female pelvis for the 
methods and doses specified 


have been shown, much smaller amounts di stance of more than three or four centi- 
of radiation would be delivered to the bulk meters lateral to the tandem For control 
of the bladder and rectum From the table of the disease beyond the zone of effect by 
already referred to, it can be seen that a radium applied to the cervix, some other 
lesser dose is delivered to these structures means of treatment must be employed 
by the tandem for 3,000 mg -hr than for External irradiation by roentgen rays is the 
any of the other methods The greatest method used most frequently for this pur- 
amount of radiation is delivered by the pose Smce the parametria are involved in 
tandem for 5,000 milligram-hours The most instances, the administration of roent- 
dose these structures receive from the gen radiation is just as important as the 
method employing the colpostat is about application of radium to the cervix The 
the same as is delivered by the technics that amount of external irradiation that must 
have been shown for the use of the plaque be delivered for treating adequately the 
and needles tumor in the parametnal regions, will 

From these comparisons it is evident usually produce some constitutional reac- 
that a technic employing methods for de- tion in the patients receiving the dose, and 
livenng radiation into the lateral vaginal an erythema of a rather marked degree in 
formces, in combination with an ultra- the irradiated skin fields It is important, 
uterine tandem, is the most suitable for the therefore, that the tissue damage at the 
treatment of cervix cancer It has also site of the application of radium be limited 
been shown that, for doses within reason- to a degree that will not interfere with the 
able limi ts of tissue damage, it is impossible administration of roentgen rays The use 
to deliver a lethal amount of radiation for a of roentgen radiation in conjunction with 
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are indicated in the median sagittal view of 
the pelvis, shown in Figure 1 1 Most of the 
bladder receives from four to seven thres- 
hold erythema doses However, there is a 
portion near the uterus to which a maxi- 
mum dose of about ten threshold erythe- 
mas might be delivered The rectum re- 
ceives about four to se% en threshold ery- 
thema doses 

The doses that ha\e been indicated for 
points throughout the pelvis probably 
represent the maximum amount of radia- 
tion that can be delivered safely to most 
patients In many instances it may be 
necessary to employ lesser amounts than 
have been shown For other doses, or pa- 
tients presenting different anatomical con- 
ditions, these data are not directly appli- 
cable They may, however, be used as 
a basis for approximating the amount 
of radiation delivered to any particular 
region 


SUMMARY AND CONCLUSIONS 

The distribution of radiation throughout 
an average female pelvis has been studied 
for a variety of methods for applying 
radium to the cervix A comparison can be 
made of the relative effectiveness of the 
various methods considered For each 
plan, the distribution of radiation has been 
illustrated by showing differences of several 
threshold erythemas, which have been 
grouped accordmg to greater or lesser 
amounts of radiation than the supposed 
lethal dose for cervix cancer The reasons 
for employing this unit for expressmg doses 
delivered to pomts throughout the pelvis 
have been given It has been shown that a 
technic employing methods for delivering 
radiation mto the lateral vaginal fomices, 
m combination with an mtra-utenne tan- 
dem, delivers a distribution of radiation 
that is best suited to the treatment of cer- 
vix cancer The colpostat can be used for 
this purpose, by means of which a lethal 
dose is delivered to a greater volume of tis- 
sue, without over-irradiatmg any region, or 
delivering excessive doses to the bladder or 
rectum 

It has been shown that, for doses within 


reasonable limits of tissue damage, it is im- 
possible to deliver a lethal amount of radia- 
tion for a distance of more than three or 
four centimeters from the intra-utenne tan- 
dem Roentgen treatment is the method 
most frequently used for delivering radia- 
tion to parametnal disease beyond the zone 
of effect by radium applied to the cervix 
We have illustrated the addition of speci- 
fied doses of roentgen rays to the radiation 
from an intra-utenne tandem in combina- 
tion with a colpostat whereby the volume 
of tissue that recerves a lethal dose is in- 
creased Advance in the treatment of cer- 
vix cancer will be made by improving the 
methods for delivenng external irradiation, 
rather than m employing different technics 
for applying radium to the pnmary lesion 
Due to the vanation in the anatomical 
conditions presented by individual pa- 
tients, no single plan is suitable for the 
treatment of all cases In some instances 
it may be impossible to apply radium by 
any of the methods that have been con- 
sidered However, it is considered desir- 
able to dehver radiation into the vaginal 
fomices, whenever anatomical conditions 
permit such an application Despite the 
fact that the charts illustrate certain speci- 
fied conditions, it will readily be seen that 
the data gi\ en for each technic can be ap- 
plied to other cases, when the anatomical 
conditions and the dimensions of the uterus 
and pelvis, are known 
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ciation to Dr Sherwood Moore, Dr Otto 
Schwarz, and Dr Q U Newell, of Wash- 
ington University, and to Dr W P Healy, 
of Memorial Hospital, New York, for their 
interest and advice during the course of 
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Edith Quunby, of Memorial Hospital, who 
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her co-operation, it would have been im- 
possible to have written this paper 




1 Arneson A N , and Quimbi E H tv>» 
Distribution of Roentgen Radiation within th^Averag^ 



IS 


RADIOLOGY 


distribution of roentgen and radium radiation 



6 5 ’ll 5 '» r 6 5 5 l 9 lo 51 r Ts Is fi 'is 


RADIUM 

TANDEM 3000 mg-hrs 200 kv 


COLPOSTAT 2000 mg-hrs 


X-RAYS 

70 cm T-S DISTANCE 
O 5mm Cu-fl Omm AI Filter 6 SKIN FIELDS 
1500 ROENTGENS (AIR) TO EACH AREA 


Fig 11 The distribution of roentgen and radium radiation shown in a median sagittal section of the 
average female pelvis 


sources of radium radiation are the same as 
have been shown for this type of applica- 
tion From the diagram it can be seen that 
a lethal tumor dose (seven threshold ery- 
themas) is delivered mto the parametnal 
regions for a distance of about 4 5 cm from 
the middle of the tandem Four threshold 
erythema doses, which would produce 
marked changes m the tumor, are dehvered 
almost to the lateral pelvic walls The re- 
mainder of the pelvis receives from one to 
four threshold erythemas 


The distribution of radiation m a trans- 
verse view of the pelvis is shown in Figure 
10 Specified doses are delivered for a 
greater distance lateral to the tandem, 
than in the anterior or posterior direction 
This is due to the sources of radium radia- 
tion that are located in the vaginal fomices, 
a fact which illustrates the advantage of 
such applicators as the colpostat for de- 
livering a distribution of radiation suitable 
to the treatment of cervix cancer The 
doses dehvered to the bladder and rectum 



THE X-RAY ASPECTS OF PNEUMOCONIOSIS’ 

By L H GARLAND, M B , San Francisco 


T ^^HE early detection and correct classi- 
fication of pneumoconiosis is still 
one of the difficult problems in 
diagnostic roentgenology It may, there- 
fore, be of interest to summarize recent 
observations concerning the diagnosis and 
differential diagnosis of the disease, and to 
discuss its classification from the point 
of view of the clinical radiologist 

Pneumoconiosis has been defined as the 
senes of injurious changes, fibrotic and 
usually progressive m character, pro- 
duced m the lungs by the inhalation of 
unusual quantities of certain dusts While 
dust containing particles of silica is the 
chief offender, it is now known that certain 
silicates, coal dust, and other dusts also 
produce changes Some workers believe 
that sencite, hydrous aluminum silicate, 
rather than silica, Si0 3 , is the pnncipal 
noxious agent, but agreement is far from 
complete on this point, Cummins (1) re- 
cently observed that “silicosis” may yet 
be found to be “silicatosis ” The majority 
favor sihca as the cause and believe that it 
produces specific changes in the cells of the 
lung either on account of its colloidal 
properties or by acting as a protoplasmic 
poison (16) In spite of modern preventive 
methods in industry, it is alleged that the 
mcidence of pneumocomosis is increasing 
It is quite certain that the industrial pro- 
duction of fine silica powder, now an im- 
portant constituent of many chemical 
compounds m daily use, is on the increase 
Lanza and Vane (7) estimate that over 
half a million workers in the Umted States 
are exposed to the sihca-dust hazard (and 
that the mortality from tuberculosis is 
appreciably affected by such) 

technic of roentgen examination 

The diagnosis of pneumocomosis is 
based on (1) the history, (2) the clinical 
findin gs, and (3) the roentgen findings 

1 Read before the San Francisco County Medical 
Societj Sept 17 1935 


The weakest link m the chain is the clinical 
examination and the strongest the roentgen 
evidence The diagnosis requires the in- 
telligent correlation of all three types of 
data, and, since it constitutes the strongest 
link, the most thorough type of roentgen 
examination This examination should 
include (a) a careful fluoroscopic examina- 
tion, to aid in the detection of complicat- 
ing emphysema, pleural adhesions, can- 
ties, and right-sided cardiac enlargement, 
and ( b ) clear sharp teleroentgenograms 
made in V=o of a second or less The latter 
should consist of stereoscopic anterior and 
plain lateral films, as a minimum procedure , 
the importance of intensifying screens with 
good contact cannot be over-emphasized 
Re-examination at the end of four weeks is 
frequently necessary to exclude the exist- 
ence of complicating acute inflammatory 
processes which may exaggerate a mild 
fibrosis at the initial examination In the 
average mild or early case, re-exammation 
at intervals of one year for a three-year 
period is necessary to determine whether or 
not the changes are progressive in char- 
acter We would like to draw attention 
to the enormous sums now being spent 
both in compensation to workers disabled 
by pneumocomosis and m protracted litiga- 
tion We believe that the time has come 
when an adequate type of roentgen ex- 
amination should be instituted m all 
routine surveys of workers and applicants 
for work in daily occupations The 
commonly seen “single postero-antenor 
film,” often made with an inefficient and 
antiquated portable x-ray unit, seems like 
a very false type of economy when one 
considers both the health and the financial 
risk involved 

ROENTGEN DIAGNOSIS AND CLASSIFICATION 

The roentgen appearance of the lungs 
m pneumocomosis is so variable that a 
brief description of the findings, irrespec- 
tive of the stage and type of the disease, is 
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Fjk 3 Fig 4 

Fig 3 Roentgenogram showing pneumoconiosis, incipient type Hilar shadows wider and denser than 
normal, thickening of the penhilar pulmonary tree markings Finnish miner, aged 46 years, with no pul- 
monary symptoms, had been doing hard rock mining for several years (Roentgenograms made on account 
of cervical cellulitis following a neck wound ) Roentgen interpretation probable mild pneumoconiosis 
Fig 4 Roentgenogram showing pneumoconiosis, early interstitial type Hilar shadows are slightly 
increased in width There is a thickening of the smaller pulmonary tree markings m the middle two-thirds 
of. both lungs, there is a hazy appearance of the middle third of the left lung Austrian baker, aged 37 years, 
siVfered with chronic parenchymatous nephritis and secondary anemia He had a slight cough and nocturnal 
dyspnea Roentgen interpretation possibly miharv tuberculosis, early pneumoconiosis or passive congestion 
Necropsy five months later showed extremely marked anthracosis, with some fine patchy fibrosis, no paren- 
chymal tubercles, but several tmy , healed, pleural tubercles Also chronic nephritis, slight ventricular hyper- 
trophy and so forth 


does not clarify the variation, m types seen, 
nor the fact that while many Stage I 
cases progress to nodular changes in Stage 
II, others remain interstitial in type 
throughout the course of the disease 
(diffuse fibrosis) Most authors describe 
Stage I as showing increased density and 
widening of the hilar shadows, with thick- 
ening of the penhilar linear markings , 
other authors, on the grounds that these 
changes are not typical of pneumoconiosis, 
desenbe Stage I as a fine mottling in the 
center of the lung-fields with penhilar 
thickening 

For purposes of classification, we shall 
outline what is generally understood by the 
Three Stage Classification, then we shall 
reproduce the pathologieo-roentgenologic 


classification recommended by some well- 
known authonties, and, since this appears 
too complex for general use by the clinical 
radiologist, we shall outline a simple classi- 
fication which, m our opinion, satisfactory 
covers the problem 

In summanzmg the roentgen appearance 
visible m the vanous stages or types, it is 
to be remembered that these changes 
usually are by no means pathognomonic , 
however, they are the changes visible in 
roentgenograms in the majority of cases of 
uncomplicated occupational pulmonary 
fibrosis 

(^4) The Three Stage” Classification 

Stage I Hilar shadows slightly wider 
and denser than normal, pulmonary tree 
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Tig 1 Tig 2 

Tig 1 Roentgenogram showing a normal cliest Normal adult thorax (male, aged 3S jears), at full 
inspiration Normal filirovasculnr hilar and parcnch> inal (or pulmonan tree) markings Normal dia 
phragmatic position and outline 

Tig 2 Roentgenogram showing a normal chest Normal adult thorax (same patient as m Figure 1 
made on the same dn\) at full expiration Note how the hilar markings arc widened and the middle and 
lower pulmonarj tree markings are accentuated Elevated diaphragm (Exposure technic and development 
identical with that used m Figure 1 ) 


impossible This is quite natural, since 
the roentgenograms clearly reflect the 
morbid changes present, and these are 
highly variable The text-book picture of 
‘‘diffuse mottling, symmetrically distrib- 
uted throughout both lung-fields, but 
usually sparing the apices” is observed fre- 
quently m large suneys of mine workers, 
but is far from being the most usual type 
seen m general radiologic practice m our 
experience 

Since the type and especially the stage of 
the disease influences the roentgen picture 
so strongly, it will be well to discuss the 
classification of pneumoconiosis before con- 
sidering the roentgen diagnostic features in 
detail From the roentgenologic point of 
view it is customary to classify the disease 
into three stages Reichmann (5) considers 
this division useless and incorrect, since in 
his opinion no sharp limit can be drawn 
between the first and second stages, in- 


deed, it may happen that the disease will 
pass directly from the first to the third 
stage without presenting any features of 
the second stage Some confusion exists 
owing to the fact that some authors report 
as s/ages of the disease what other authors 
report as types The fact of the matter 
seems to be that the types are so multi- 
tudinous that it is almost impossible to 
group them all mto any brief pathologic 
or roentgenologic classification , however, 
an attempt at such is necessary for pur- 
poses of simplifying diagnosis and under- 
standing the progress of the disease 
Smce most well established cases are funda- 
mentally progressive m nature and fibrotic 
in type, the simple division mto three 
stages, based on early, moderate, and ad- 
vanced changes is popular and, indeed, 
still official with some authorities ( cf the 
reports of the International Silicosis Con- 
gress in Johannesburg) However, this 
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Fig 7 F'g S 

Fig 7 Roentgenogram showing pneumoconiosis, marked nodular type Diffuse scattering of small soft 
nodules throughout both lung fields with some coalescence of the nodules in the lower half of the left lung 
possible cavitation in the left upper lobe emphy sema at both bases with some flattening of the left dia- 
phragm ^ , , 

American miner elderly , with dyspnea Roentgen interpretation pneumoconiosis nodular type, with 
possible associated tuberculosis (no clinical evidence of the latter) 

Fig 8 Roentgenogram showing pneumoconiosis marked nodular type Diffuse scattering of small, 
discrete fairly firm nodules throughout both lung-fields Slight flattening of the diaphragm at both bases 
Italian miner aged 09 \ ears complained of weakness but no dyspnea He had done all kinds of mining 
for many years Roentgen interpretation pneumoconiosis, marked Necropsy eight months later revealed 
marked pneumoconiosis patient also had carcinoma of the stomach, marked secondary anemia, etc 




(C) A Simplified. Roentgenologic Classi- 
fication 

(1) Incipient type 

(2) Interstitial type 

(3) Nodular type 

(4) Advanced type 

1 Incipient type — The hilar shadows 
are wider and denser than normal, the 
penhilar pulmonary tree markings are 
wader than normal 

2 Interstitial type — In addition to the 
above findings, m early cases there is a 
famt haze m the middle or lower thirds 
of the lungs, and m well estabhshed cases 
there is diffuse thickening of the smaller 
pulmonary tree markings Limitation of 
diaphragmatic excursion varies from shght 
to marked 

3 Nodular type— The hilar shadows 


are wider and denser than normal , there is 
diffuse mottling throughout both lungs, es- 
pecially m the middle and lower thirds, 
the shadows bemg small, dense, and dis- 
crete , the apices are usually free , there is 
moderate or marked limitation of dia- 
phragmatic excursion 

4 Advanced type — The hilar shadows 
appear to be less prominent than in the 
second and third types, there is diffuse 
thickening of the pulmonary tree markings 
with or wathout diffuse nodulation There 
are small or large areas of density due to 
coalescence of fibrotic nodular lesions , 
there is emphysema, limitation of dia- 
phragmatic excursion, and sometimes cavi- 

5 Since this classification is largely self descriptive 
we shall omit a detailed list of the roentgen findings 
for purposes of brevity 
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Tie 5 Fig G 

Tig 5 Roentgenogram showing pneumoconiosis earlj nodular type Right htlum widening, thickening 
of the smaller pulmonar> tree markings throughout most of the lungs, thickening of the larger pulmonary 
tree markings at tile right base mesiall> slight nodulation 

American miner aged 84 \ ears is ho had Osier Vnequez disease and splcnomegalj He had been a stone 
cutter and miner for several > ears Roentgen interpretation irregular pulmonar> fibrosis possibly pneumo- 
coniosis Nccropsj some months after this film « as made showed fibrosis cspeciallj of the left lower 
and right upper lobes interpreted ns mild pneumoconiosis The patient had broken his hip and had de 
velopcd bronchopneumonia 

Tig 0 Roentgenogram showing pneumoconiosis, nodular type Hilar shadows broadened and increased 
m densit) thickening of the smnller pulmonarj tree markings and soft nodulation throughout both lungs 
moderate flattening of both diaphragms confluent densitj at the right base mesiall> American miner, 
aged 41 years whohad djspnea for one >car and cough with weight loss for six months Roentgen interpre- 
tation pneumoconiosis nodular t>pe Stage II 


markings slightly thicker than normal, 
occasional hazy appearance about the 
middle, or middle and lower thirds of the 
lungs 

Stage II The above changes are more 
marked , shght diffuse nodular thickening 
of the pulmonary tree markings, shght or 
moderate limitation of diaphragmatic ex- 
cursion 

Stage III Diffuse thickening of the pul- 
monary tree markings, with or without 
diffuse scattering of small discrete nodules, 
limitation of diaphragmatic excursion , em- 
physema, occasional coalescence of areas 
of fibrosis or nodulation, enlargement of 
the right side of the heart, hilar shadows 


less promment than usual, occasional 
cavitation 

(. B ) The Detailed Pathologtco-roentgeno - 

logic Classification of Pancoast and Pender - 
grass- 

(1) Peribronchial perivascular lymph node ( rapid 
predominance ( slow 

( with nodular 
appearance 
without nodular 
appearance 
rapid or slow 

(3) Late or advanced interstitial predominance 
, ( non progressive 

(4) Nodular predominance j pr0gressive 

, ^ , / conglomerate nodular 

(5) Advanced diffuse or ter J interstitial type 

minal fibrosis (massive fibrosis type 
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Fig 11 Fig 12 

Fig 11 Roentgenogram showing pulmonary syphilis simulating pneumoconiosis Diffuse patchy thick- 
ening of the small pulmonary tree markings, coalescent areas of fibrosis at both bases 

American gardener aged 69 years complained of pain in the chest for four months with occasional cough 
and hemopty sis He had never done any mining Sputum was negative for tubercle bacilli on six examina- 
tions temperature pulse and respiration were normal Wa'sermann reaction was three plus Clinical 
diagnosis bronchiectasis chronic pulmonary' tuberculosis arteriosclerosis Roentgen interpretation as 
follows diffuse pulmonarj fibrosis possibly tuberculous or syphilitic, bronchiectasis The patient im- 
proved under anti syphilitic therapy but later failed Necropsy five months later showed diffuse pulmonarv 
fibrosis bronchiectasis chronic adhesive pleurisy but absolutely no evidence of tuberculosis, microscopic or 
otherwise nor any evidence of mycotic infection, etc Final diagnosis was probable interstitial syphilitic 
hbrosis of the lungs 

Fig 12 Roentgenogram showing pulmonary syphilis simulating pneumoconiosis Right hilum increased 
in width extensive linear thickening of the pulmonary tree markings m the upper two thirds of both lung- 
fields extensive emphysema at both bases with irregularity of the right diaphragm 

Italian elevator operator aged 57 years complained of weakness weight loss and pains in the chest 
Sputum was repeatedly negatne for tubercle bacilli Temperature pulse and respiration were normal 
Blood Wassermann was two plus Clinical diagnosis chrome bronchitis and syphdis Roentgen interpre- 
tation as follows peculiar bdateral pulmonary fibrosis probably old tuberculosis left apex, possible 
syphilitic fibrosis Patient died seven months later Necropsy showed marked syphilitic aortitis, diffuse 
fibrosis of both lungs without any microscopic evidence of tuberculosis, mycosis or other granuloma Stains 
for spirochetes unsuccessful Dark field examination of sputum not done 


cosis are chiefly confined to the posterior 
portions of approximately the middle third 
of the lungs He believes that the postero- 
mfenor portion of the upper lobe and the 
postero-supenor portion of the lower lobe 
show most of the changes These areas 
correspond to the distribution of two bron- 
chial branches, the dorso-lateral branch 
of the upper lobe bronchus and the first 
dorsal branch of the lower lobe bronchus 
While such a well localized distribution 
may occur in Swedish porcelain workers, 


it does not appear to occur in general 
types of pneumoconiosis in our experience 
In connection with the diagnosis of 
emphysema, it is now believed that the 
position of the diaphragm and the apparent 
increase m translucency of the chest are 
not reliable roentgen signs Flattening 
of the diaphragm and poor mobility is of 
some aid Pancoast and Pendergrass (13) 
believe that the most reliable evidence is 
found m the lateral films In emphysema, 
owing to hyper-aeration of certain portions 
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T'S 9 Fig 10 

Tig 9 Roentgenogram showing pneumoconiosis, advanced type Patchj thickening of the smaller 
pulmonary tree markings in several nrcas of both lungs, massive coalescence of areas of nodulation in the 
right lower lung field and at the left base 

Italian farm laborer nged GO >cars, luid pernicious anemia and subacute combined sclerosis He had 
been a hard rock miner for several v cars Roentgen interpretation partial consolidation of the right middle 
lobe either mflammatorj or neoplastic possible metastatic neoplasm in both lungs Necropsy several 
months later res ealed marked fibrosis of both lungs (pneumoconiosis, advanced), plus a small cavity in the 
right lung from which a few tubercle bacdh were recovered 

Tig 10 Roentgenogram showing tuberculosis simulating pneumoconiosis Diffuse mottling of small 
discrete nodules throughout the right and left lungs with some shrinkage of the left lung and pleural thicken- 
ing around the left upper lobe 

Scottish hostler, aged 58 years, had a cough thoracic pam, and dyspnea He gave no history' of mining 
Sputum was positive for tubercle bacilli on several occasions Roentgen examination two years previously 
showed left upper lobe pulmonary tuberculosis with cavitation In view of this it is evident that the patient 
has recently developed disseminated miliarv pulmonary tuberculosis Death no necropsy 


tation The right side of the heart is often 
enlarged 

Any of these types may be slowly or 
rapidly progressive, and may be compli- 
cated by any of the lesions mentioned be- 
low The disease is usually more or less 
progressive m persons who have been ex- 
posed over long periods of time, but it is 
well recognized that persons with exposures 
of short duration to moderate quantities 
of dust may show no changes at all, while 
persons exposed to unusually massive 
amounts of sihea (for example, in the pul- 
verized sand industries) may develop a 
rapidly fatal disease with little macro- 
scopic fibrosis or nodulation In cases of 


this type, no separate stages are detect- 
able In mild cases of ordinary silicosis, 
a stationary phase may develop after 
cessation of exposure The roentgen ap- 
pearance is rendered confusing by the de- 
velopment of an associated pulmonary 
tuberculosis in many cases, which may 
arise by fresh infection or by so-called re- 
activation of a clinically obsolete focus 
The “typical” progress of the disease will 
then be altered according to the seventy 
of the tuberculous lesion 

Jonsson (5), on the basis of studies of 
lateral roentgenograms of a large number 
of porcelain workers, believes that the 
pulmonary lesions m uncomplicated sih- 


GARLAND X-RAY ASPECTS OF PNEUMOCONIOSIS 


29 


single factor is a history 1 * 3 of exposure to 
dust 

In passive congestion of the lungs, the 
heart frequently will be enlarged to the 
left, there may be some fluid m the bases 
of the pleural cavities, and the penhilar 
shadows will be very broad m proportion 
to the peripheral linear shadows Re- 
examination after compensation has been 
estabhshed will disclose disappearance of 
many of the vascular markings The acute 
respiratory infections will be differentiated 
by the marked symptoms and by serial 
examination In asthma , the hilar mark- 
ings, while broadened, are not so dense 
and homogeneous as m early pneumo- 
coniosis 

There are no really satisfactory differ- 
ential features between early interstitial 
pneumoconiosis and some of the chrome 
respiratory infections Serial examination 
and knowledge of the patient’s occupation 
are essential The same applies to poly- 
cythemia, metastatic infiltrating malig- 
nancy, and mycotic infections Infiltra- 
tions of leukemic and lymphoblastomatous 
origin will clear up rapidly under moderate 
doses of radiation therapy 

The nodular type of pneumoconiosis 
may simulate miliary tuberculosis In 
the latter, the mottling is usually softer, 
more hazy, and more uniformly distributed 
than in pneumoconiosis Fluoroscopi- 
cally, one will be aware of the sick condi- 
tion of the tuberculous patient and the 
relative lack of symptoms of the average 
pneumocomotic, m addition, diaphrag- 
matic limitation is more apt to be present 
in the latter Usually, miliary carcinosis 
is rapidly fatal Periarteritis nodosa, 
which is rarely encountered, may be 
differentiated by the absence of an ap- 
propriate history and by other points, 
according to v Conta (17) 


1 This history is frequently difficult to elicit Elderlj 
males often will give their occupation as janitor or 
elevator operator when ashed if an) other one was 
followed they will often sa>, ' No” One must ash 
the specific questions Have jou O'er done atn 
mining or worked in dust) occupations before you 

took up your present work? For how man) )eani? 

what exact type of work was done’” etc 


The advanced type of pneumoconiosis 
frequently resembles chrome pulmonary 
tuberculosis , and of course is often compli- 
cated by that disease However, a number 
of cases uncomphcated by tuberculosis are 
encountered, and in addition, many bizarre 
forms are seen Chronic tuberculosis 
usually involves the upper rather than 
the lower two-thirds of the lungs, the 
lesions tend to show calcification and 
pleural changes are more marked The hila 
tend to be dislocated upward rather than 
laterally, and the trachea to be displaced 
to one side Healed miliary tuberculosis 
has been confused with pneumoconiosis, 
usually the spots are sharper, denser, and 
more regularly distributed than in the 
latter disease, and there is much less fibro- 
sis Pulmonary tumors rarely simulate 
pneumoconiosis, but the converse occurs 
not infrequently Large coalescent areas 
of fibrosis or nodulation may perfectly 
mimic single or multiple metastatic tumors 
Differentiation may be made by the detec- 
tion of a primary, by evidence of growth on 
serial examination, by the presence of ap- 
propriate symptoms, and the lack of an 
occupational history Pulmonary syphilis 
is such a debatable subject that we shall 
not consume space here with a discussion 
of its particular features, suffice it to say 
that cases clinically diagnosed as chrome 
interstitial pulmonary fibrosis, in persons 
with clinical and serologic signs of syphilis 
and without evidence of tuberculous or 
mycotic infection and with no history of 
exposure to dust, have been reported 
The roentgen findings may be indistinguish- 
able from those of the interstitial type of 
pneumoconiosis 

COMPLICATIONS 

Most cases of pneumoconiosis develop 
insidiously and are chronic Indeed, many 
cases show a long latent period between ex- 
posure and the development of demon- 
strable fibrosis The most common com- 
plications are emphysema, limitation of 
diaphragmatic excursion, and pleural thick- 
ening Severe cases develop bronchiectasis 
and even cavities (so-called black phthisis, 
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of the lungs, the antenor and posterior 
mediastinal air-shadows are widened, the 
space between the heart and sternum, and 
the retro-cardiac space will be greater 
than normal We have not been impressed 
with the value of this evidence, and find 
the diagnosis of moderate emphysema 
quite difficult 

DirrERCNTIAL DIAGNOSIS 

The detection of pneumoconiosis m its 
early stages demands familiarity with the 
normal roentgen appearance of the adult 
lung We tend to forget that the normal 
hilar and pulmonary tree shadows are 
largely vascular in origin, and that the 
latter are subject to exaggeration or oblit- 
eration by over-lying pectoral shadows, 
respiratory and cardiac movements, and 
by incomplete inspiration (Figs 1 and 2) 

The normal hila are composite shadows 
made up of the bronchi, pulmonary vessels, 
lymph nodes, and connective tissue around 
the roots of the lungs While highly van- 
able, the Normal Chest Committee (10) 
have defined the normal standards as 
follows 

"The constituent trunk or vessel shadows 
should be distinguishable under normal ex- 
posures, the hilus should not be made up of 
any solid mass of homogeneous shadow The 
right hilum extends from the top of the right 
main bronchus to the point of division of the 
right lower lobe bronchus The left hilum 
extends from the upper portion of the pul- 
monary artery shadow to the point of division 
of the left lower lobe bronchus ” 

Sampson (15) wntes 

"In considering the very shght alteration 
in the pulmonary field which insignificant 
anatomical changes produce, one must bear 
in mind certain manifestations of the normal 
chest, the movement of the pulmonary 
markings at the left base due to the heart 
beat may well be mistaken for the cloudmess 
expected in early sdicosis Similarly, the 
shadow of the margin of the pectoraJis muscle 
is not unlike that shadow seen in cases of be- 
ginning fibrosis However, the shadow of the 
muscle is situated more peripherally and 
continues beyond the pulmonary field, while 
the intrapulmonary haziness of silicosis is 
usually more centrally located Also, m the 


case of the pectoralis muscle the lung marlines 
are visible through the shadow of the muscle 
whereas the enveloping intra-pulmonary in- 
filtration produces cloudmess which tends to 
obscure the vascular ramifications In general, 
if the cloudmess, which has not yet assumed 
the nodular appearance, is confined to the 
region of the pectoralis muscle or to the left 
base, and if no alteration of the pulmonary 
pattern is seen above this level, we may not 
be justified m believing we are dealing with a 
pathologic process After the stage of nodula- 
tion has been reached it is not difficult to 
recognize characteristic mottling ” 

The following diseases must be taken into 
consideration m the differential diagnosis of 
pneumoconiosis in its various types 

Incipient Type — The incipient type may 
be confused with 

Passive congestion of the lungs (cardiac) , 
Acute respiratory tract infections, 
Asthma 

Interstitial Type — The interstitial type 
may be confused with 

Passive congestion of the lungs (cardiac) , 
Acute and chronic respiratory infections 
(especially bronchitis and broncho- 
sinusitis) , 

Polycythemia , 

Lymphoblastoma (infiltrative Hodg- 
kin’s), 

Mycoses , 

Pulmonary syphilis 

Nodular Type — The nodular type may 
be confused with 
Miliary tuberculosis, 

Metastatic malignancies (miliary car- 
cinosis) , 

Periarteritis nodosa 

Advanced Type — The advanced type 
may be confused with 

Chrome pulmonary tuberculosis, 
Pulmonary tumors, 

Pulmonary syphilis 

From the roentgenograms alone it is 
often quite impossible to differentiate be- 
tween some of the above disorders and 
pneumoconiosis While the following 
points will be found of assistance in many 
cases, un questionably the most valuable 
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TABLE IV — DIFFERENTIAL ROENTGEN DIAG- 
NOSIS BETWEEN COMMON TYPES OF PNEU- 
MOCONIOSIS AND TUBERCULOSIS 


Puaimocomosis 
(A) Nodular Type 
Soft or dense discrete 
spots,” varying in size 
irregularly scattered 
throughout both lungs, 
usually more marked 
centrally apices usually 
free, emphjsema occa- 
sionally marked, pleural 
involvement slight dia- 
phragm movement limited 

(B) Advanced Ftbrohc 
Type 

Lesions often in loaer 
two-thirds of lungs with 
irregular emphysema, 
trachea often displaced 
backwards, hila often dis- 
placed laterally cavitation 
and calcification rare, 
pleural ini oh ement occa- 
sional diaphragm excur- 
sion limited 


Tuberculosis 

( A ) Miliary Type 
Soft, fuzz> ' spots,” small 
and uniform in size evenly 
scattered throughout both 
lungs, as marked peri- 
pherallj as elsewhere, 
apices in\ olved emph> - 
sema rare, pleural in- 
volvement common dia- 
phragm movement often 
normal 

(B) Chronic Fibroid 

Type 

Lesions often in upper 
two-thirds of lungs, with 
basal cmph> sema, trachea 
often displaced laterally, 
hila often displaced up 
wards, cavitation and calci- 
fication common, pleural 
involvement frequent, dia- 
phragm excursion moder- 
atelj limited 


(Combinations of pneumoconiosis and tuberculosis, 
including silico-tubereulosis, may show predominant 
tuberculous changes ) 


A very acute type of silicosis occurs 
among the workers in certain abrasive soap, 
scrubbing powder, glass, and vitreous paint 
industries, especially among packers of si- 
liceous scounng powders (6) The roent- 
gen findings in these cases consist of a faint, 
hazy nodulation, but with early limitation 
of diaphragmatic excursion The disease 
may be so rapidly fatal that no second or 
third stage is manifested, the patients 
virtually die with a sub-acute interstitial 
pneumonia 

In asbestosis, the roentgenograms show 
a fine, diffuse pulmonary fibrosis, often 
commencing at the bases and spreading up- 
ward , the hilar markings are heavy -and 
there is restriction of diaphragmatic move- 
ment (IS) While isolated asbestosis 
bodies may be found m the sputum, they 
do not necessarily have cluneal significance 
(Ellman, 2) 

For several years it was believed that 
soft-coal handlers did not develop true 
pulmonary fibrosis, but merely densely 
pigmented lungs (anthracosis) However, 
it is now believed that some cases of 
anthracosis are associated with fine pul- 


monary fibrosis — benign anthracosis, m 
contradistinction to silico-anthraeosis, 
which predisposes to tuberculosis (13) 
Coal miners illustrate very well the length 
of time usually required to produce marked 
fibrotic changes This, of course, indicates 
that there is a low concentration of silica 
in the dust in question 

X-RAY TESTS OT FUNCTIONAL DISABILITY 
OF THE LUNGS 

The clinically significant factors m pul- 
monary pneumoconiosis usually are the 
amount of functional disability of the lungs 
and the presence of complicating tubercu- 
losis In addition to the usual diagnostic 
roentgen examination, McCann et a! (S) 
studied many cases by area measurements 
of the pulmonary fields dunng maximum 
inspiration and expiration, and made 
records of the position of the nbs and the 
diaphragm The results of these combined 
measurements indicated that m general 
the degree of disability parallels the de- 
gree of fibrosis present However, many ex- 
ceptions to this were found which empha- 
sized the fact that one cannot accurately 
judge the degree of pulmonary disability 
by the roentgenograms alone 

X-RAY EXAMINATIONS OF SAMPLES OF DUST- 
CONTAINING AIR 

We have recently seen reports on the use 
of x-rays to determine the concentration 
of silica in samples of air (Clark and 
Reynolds, University of Illinois, speaking 
at the 1935 American Chemical Society 
meeting m San Francisco) Since all 
workers believe that only silica particles 
of very small size are involved in the pro- 
duction of pneumocomosis, and since some 
authors have suggested that there may 
actually be a critical size of particle in- 
volved, varying from 6 to 10 micra, it does 
not appear probable at first glance that 
this type of examination will be of great 
assistance The particles must be small 
enough to float into the alveoli and be en- 
gulfed by endothelial cells most being 
probably less than 6 micra in size 
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TABLE I ROENTGEN FINDINGS IN PNEUMO- 
CONIOSIS 

(uncomplicated OR SIMPLE PNEUMO- 

coNrosis) 

1 Incipient T> pc 

Hilar shadows wider and denser than norma! 
penhilar pulmonary tree markings wider than 
normal 

2 Interstitial Tjpc 

Hilar shadows wider and denser thnn normal, 
slight or moderate diffuse thickening of the 
pulmonarj tree markings, associated with 
faint haze m middle or lower thirds of the 
lungs in earlj cases, extensile thickening in 
well established eases, 

Limitation of diaphragmatic excursion (varying 
from slight to marked) 

3 Nodular Type 

Hilar shadows wider and denser than normal, 
diffuse scattering of small, dense, discrete 
nodules throughout both lungs, especially in 
the middle thirds apices usual!} free 

I imitation of diaphragmatic excursion 

4 Advanced Typt 

Hilar shadows less prominent than usual diffuse 
thickening of the pulmonary tree markings, 
and/or diffuse nodulations, small or large 
areas of density due to coalescence of fibrotie 
or nodular lesions, 

Euipliy sema 

Limitation of diaphragmatic excursion, 

Occasional caxitation 

Enlargement of the right side of the heart 


the caMties being in the middle or lower 
lobes and non-tuberculous in nature) 
Spontaneous pneumothorax has been re- 
ported in a fair percentage of cases Right- 
sided cardiac enlargement is not uncom- 
mon and cardiac failure supervenes in 
many advanced cases Chronic indurative 
pneumonia with small or large areas of 
atelectasis has been reported Bron- 
chiogenic carcinoma is a rare complication 
It is noteworthy that among many 
hundreds of cases, Pancoast and Pender- 
grass saw only three proven cases of pri- 
mary lung cancer They do not believe 
pneumoconiosis is a predisposing cause of 
bronchiogemc carcinoma 

Tuberculosis is the most serious compli- 
cation and occurs in a variable percentage 
of cases, depending m part on the type of 
work involved In a survey of 800 por- 
celain workers, Flemrmng-Moller (3) found 
a remarkably low incidence (1 7 per cent) 

On the other hand, in certain mining indus- 
tries, the incidence of tuberculosis has 
been found to be over 70 per cent Some 
pathologists regard all cases of pneumo- 


TABLE II — LESrONS SIMULATING PNEUMO- 
CONIOSIS 

(IN THE ROENTGENOGRAMS) 

1 Incipient Type 

Passive congestion of the lungs (cardiac) 

Acute respirator} tract infections 
Asthma 

2 IntcrsLtial Type 

Passive congestion of the lungs (cardiac) 

Acute and chronic respiratory infections (es- 
peaally bronchitis and bronchosinusitis) 
Polycythemia 

Metastatic malignancies, infiltrative type 
Mycoses 

Lymphoblastoma (infiltrative Hodgkin's) 
Pulmonar} syphilis 

3 Nodular Type 

Miliar} tuberculosis 

Metastatic malignancies (miliary carcinosis) 
Periarteritis nodosa 

4 Advanced T}pe 

Chronic pulmonary tuberculosis 
Pulmonary tumors 
Pulmonary syphilis 

TABLE ni — COMPLICATIONS OF PNEUMO- 
CONIOSIS 

(visible IN roentgenograms) 

Emphy sema 

Limitation of diaphragmatic excursion 
Pleural thickening and effusion 
Pneumonia 

Bronchiectasis and cavitation 
Cardiac enlargement (right side) 

Cardiac failure 
Spontaneous pneumothorax 
Tuberculosis 

Chronic indurative pneumonia 
Bronchiogemc carcinoma 


comosis as being complicated by low-grade 
chrome pulmonary infection, and most 
cases as being complicated by low-grade 
or moderate tuberculosis Agreement is 
far from complete on this important ques- 
tion Riddell (14) has recently observed 
that "clinically, if not pathologically, 
forms of silicosis occur m which it is im- 
possible by clinical means to demonstrate 
an infectious element (t e , simple silico- 
sis) ’’ On the other hand, it is well to 
note Gardner’s opimon (4) that “silicosis 
differs from most other forms of pneumo- 
coniosis in that it specifically predisposes 
to infection with the tubercle bacillus, at 
least 75 per cent of patients with silicosis 
die of tuberculosis, which may make its 
appearance at any stage of the disease 
Sihco-tuberculosis is sometimes rapidly 
fatal, sometimes very chronic ” 



THE TREATMENT OF CARCINOMA OF THE BREAST BY EXTIRPATION OF THE 
TUMOR AND ROENTGEN IRRADIATION 

(preliminary results) 

By J BORAK, Chief of the Roentgen Institute of the Hospital of the Isrealitischen 

Kultusgememde, Vienna 

Translated from the German by E T Leddi, M D , Mayo Clinic, Rochester, Minnesota 


M IRSCH (1), of the Jewish Hospital 
of Berlin, reported, in 1927, on 
the results of tumor extirpation 
followed by radium treatment m cases 
of carcinoma of the breast Of 22 cases, 
21 were living, clinically well, and 
symptom-free after three years, 17 (77 7 
per cent) after five years, and about the 
same number from six to thirteen years 
That these outstandmg results, in spite 
of the fact that they were confirmed by 
Halberstaedter (2), produced no note- 
worthy change in the methods of treating 
breast cancer is evidence of the difficulty 
with which a well established method of 
treatment may be changed One of the 
contributory factors may well be the fact 
that radium therapy at that time was 
more exclusively confined to a few in- 
stitutions than it is at present 

Our cases were treated exclusively by 
roentgen rays Roentgen therapy has 
an advantage over radium therapy in 
that it may be almost universally earned 
out, and that usually dunng treatment the 
hospitalization of the patient is not neces- 
sary 

The greater portion of our 26 cases were 
operated on by Dozent Dr W Gold- 
schmidt, Pnmararzt of the Surgical Divi- 
sion of the Hospital of the Isrealitischen 
Kultusgememde, and a former assistant 
m the Surgical Clime of Eiselberg m 
Vienna Goldschmidt deserves much 
credit for following out this method for 
the past ten years, and m view of the 
results he has obtained by it, even in 
those cases m which a radical operation 
seemed to be the method of choice, he 
has more and more often advised against 
the radical method of treatment (3) 
Without gomg into greater detail let 



Fig 1 The fields of irradiation 


it be mentioned that, in those cases in 
which a tumor could be palpated in the 
breast and in which the axilla seemed 
clinically free of metastasis, only the 
tumor in the breast was removed Also, 
the same procedure was followed in those 
cases m which only small axillary nodes 
could be palpated and when they did not 
seem to exceed the size of a pea If a 
larger axillary tumor could be palpated, 
this together with the tumor in the breast 
was extirpated through a single incision 
The basic idea in this procedure was to 
extirpate surgically all palpable disease 
and to take care of the microscopic phases 
by radiotherapy 

When we started treatment about ten 
years ago, cases in which the tumor alone 
had been extirpated were treated m just 
the same way as those in which a radical 
operation had been performed We have 
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SUMMARY 

The extent, type, and location of the 
lesions of pneumoconiosis are always best 
demonstrated by roentgen examination, 
that is, by fluoroscopic study and stereo- 
scopic postero-antenor and lateral roent- 
genograms 

A classification of pneumoconiosis into 
four main types, based on the extent and 
the type of the lesions present, is a simpli- 
fication of existing pathologico-roentgeno- 
logic classifications, and is more accurate 
than the still generally used three-stage 
classification 

The roentgen findings onl} occasionally 
are pathognomonic of pneumoconiosis, 
however, linked with a clear history of 
exposure to sihca-containmg dust, they 
constitute the most y aluable factor in 
diagnosis 

The roentgen findings frequently do not 
parallel the subjective clinical findings, 
usually they are more marked than the 
latter, but in the rapid interstitial type of 
silicosis, they may be much less marked 
than one would expect from the symptoms 

The roentgen examination is useful in 
deciding whether or not pneumoconiosis 
is complicated by pulmonary tuberculosis 
It should be used in surveying applicants 
for employment in dusty industries (per- 
sons showing evidence of bronchosinusitis, 
asthma, pulmonary tuberculosis, and simi- 
lar lesions being obviously undesirable for 
subjection to this potential health hazard) 
460 Sutter Street 
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six instances Of the group of 12 cases 
which were treated with doses of from 
3,000 to 6,000 r, distant metastasis oc- 
curred only once This difference is 
explainable if we keep in mind the fact 
that in the first group distant metastasis 
took place before local recurrence, a 
situation which was prevented by heavier 
radiation in the second group Therefore, 
we have a different set of conditions in 
our case from those m which radical 
operation has been done Whereas, m 
the cases m which radical operation has 
been earned out, distant metastasis occurs 
without local recurrence, m those cases 
in which only local excision of the tumor 
has been performed, distant metastasis 
takes place usually after local recurrence 
This course of events seems to justify 
the conception that in the extirpated 
cases the involvement of the blood stream 
by the recurrence leads to distant metas- 
tases, while m the cases radically operated 
on they take place as the result of the 
operative procedure itself Regarded from 
this point of new it seems as if simple 
extirpation of the tumor is to be pre- 
ferred to radical operation, because not 
only does this procedure leave the breast 
intact, but also because the normal move- 
ments of the arm are preserved by not 
entering the axilla An outstanding ad- 
vantage of this procedure seems to be 
that following extirpation it is possible 
to prevent distant metastasis to a far 
greater extent than after radical operation 
The success which we have had m sub- 
stituting simple removal of the tumor for 
radical operation seems largely to depend 
on the effect of post-operative radiation 
On it the value of the conservative opera- 
tion stands or falls 


we have in only the exceptional case, m 
xvhich the tumor was below the nipple, 
treated the whole breast , m most cases the 
tumor is above the nipple, and for this 
reason in most cases we have treated the 
breast from the nipple to the anterior 
'axillary lme (Fig 1) This field receives, 
mfrom 8 to 14 days following operation, in 
12 consecutive treatments each of about 
300 r, a total dose of 3,600 r at 40 cm 
distance, 0 5 mm zinc filter, 170 kv 
Immediately afterward (or m those cases 
m which a severe reaction has occurred 
after an interval of from S to 14 days) 
treatment of the axilla is earned out m 
exactly the same way Treatment of 
the supraclavicular space to which on 
more or less theoretical grounds great 
importance has been assigned we 
abandoned several years ago both m the 
radical and the conservative group In 
our 26 cases m which there was no supra- 
clavicular node present before operation, 
m not a single case did metastasis take 
place in spite of the omission of treatment 
of the supraclavicular space 

Figures 2 and 3 illustrate the cosmetic 
results obtainable by the extirpation of 
the tumor followed by post-operative 
roentgen therapy in cases of carcinoma of 
the breast 

In summary, we might state that a 
simple, safe method of irradiation has 
been found to be efficacious in preventing 
local recurrence in SO per cent of the cases 
and distant metastasis during a minimal 
period of observation of one and one-half 
years The oldest case under considera- 
tion is of nine years’ duration 
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Under these conditions the technic of 
roentgen irradiation is of special im- 
portance 

From a radiotherapeutic point of view, 
the fact that recurrence (as has been 
mentioned) usually takes place m the 
operative scar or its immediate vicinity 
is of essential importance For this reason 
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Tig 2 The right side operated on radical!} 
the left side conservative!} 


described the technic of treatment else- 
where (4) Our practice was to repeat 
se\eral senes of treatments in the course 
of a year, the total dose \arvmg between 
1,000 and 2,500 r We came to the con- 



F>g 3 Patient had conservative operation in 
1927 then post operative radiation She has 
been S}inptom free since 


elusion that doses of this magnitude, Of two eases, the recurrence was treated 
averagingabout 2,000 r, which usually pre- by local removal m one and by radical 
rented recurrence after radical operation, operation in the other Both types of 
were insufficient to pre\ent recurrence if operation followed intensive roentgen 
only the tumor had been extirpated In therap) 

a group of 11 cases which received total From this sketchy outline of results 
doses of from 1,000 to 2,500 r, recurrences we see that local recurrence definitely 
took place in nine instances, these re- makes the prognosis worse, because m 


currences took place with these doses two-thirds of these cases distant metas- 


even m those cases which were given a 
single senes The time of recurrence is 
also of great interest, in approximately 
80 per cent of the cases it took place 
within the first year, and in two cases, 
one and one-half years and two years 
after operation, respectively Recurrence, 
which was most common in the operative 
scar or in its immediate vicinity, may be 
classified in two sub-groups The larger 
of these, of six patients, later had distant 
metastases After local recurrence, metas- 
tasis took place in some cases after a 
few months, and m others after from 
one to three years In most of these 
cases metastasis took place in the skeleton, 
and in others in the lungs or brain In 
one case the recurrence was removed 
operatively 

The second sub-group of three cases 
later bec am e free of evidence of disease 


tasis takes place Only a few of these 
cases could be salvaged, and in two the 
breast u r as preserved The fact that re- 
currence did not follow excision may well 
be explained by the admission that a 
much higher dose was given than in the 
first course of post-operative treatment 
Even more outstanding is the effect 
of even greater doses if we keep m mind 
the results obtained by the administration 
of doses between 3,000 and 6,000 r In 
a group of 12 cases treated m this way 
recurrence took place only once, while 
in the other group of 1 1 cases which were 
treated with lower doses it took place in 
about 80 per cent 

A comparison between the two groups 
is very instructive from another point of 
mew Of the group of 11 cases which 
were treated with doses of from 1,000 to 
2,500 r, distant metastasis took place in 
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Fig 1 Fig 2 

rig 1 Case 1 Roentgenogram showing a great!} dilated stomach filling the abdomen 

Fig 2 Case 1 Roentgenogram showing most of the large and small bowel in the left chest cavity 


under apparently a surprisingly slight 
degree of trauma In other cases, the 
presence of a hernia may not give rise to 
any symptoms whatever until some other 
factor such as indiscretion of diet, physical 
exercise, etc , brings to light vague symp- 
toms which stimulate a general clinical 
study We do not subscribe to the opinion 
expressed by some of the authors who 
recommend routine x-ray examinations 
to discover defects m the diaphragm 
before applicants engage m certain voca- 
tions It must be remembered that a 
potential defect, which may yield only 
under sudden or gradual strain, is not 
possible to demonstrate by x-ray exami- 
nation If, however, evidence of hernia- 
tion is found without symptoms, it should 
be regarded as a very definite potential 
danger, and the patient should be advised 
accordmgly A most interesting observa- 
tion is made by Rigler m pregnant women 


Out of 195 cases m the trimester, he found 
evidence of small herniation m 18 1 per 
cent of multipara and m 12 1 per cent for 
all cases In seven positive cases, the 
evidence completely disappeared after par- 
turition 

We are certain that many small defects 
m the diaphragm are completely over- 
looked or are very difficult to detect even 
by the most experienced, and probably 
many cases complaining of vague distress 
in the upper abdomen may be due to 
small undemonstrable ruptures The 
symptoms which bring the patient to 
seek medical aid are not always clearly 
related to the herniation In the series 
of cases under observation, the finding 
of diaphragmatic eventration apparently 
had httle or nothing to do with the clinical 
picture The true hernias, on the other 
hand, appeared to show more definite 
relation to the symptomato 1 ogy The 



EVENTRATION AND HERNIA OF THE DIAPHRAGM AS AN 
INCIDENTAL FINDING 

B y WILLIAM S NEWCOMET, M D , and EDGAR W SPACEMAN, M D Philadelphia 


C ONSIDERABLE advance has been 
made dunng the last two decades 
in our knowledge of diaphragmatic 
lesions, and one of these, diaphragmatic 
hernia, is of especial interest to the in- 
ternist, surgeon, and radiologist because 
in the majority of cases it is discovered 
by \-rav examination as an accidental 
finding dunng the course of a routine 
study There is no single procedure which 
throws more sudden light on a vague or 
obscure clinical picture than the finding of 
a hernia through the diaphragm Symp- 
toms which are present vary widely, at 
times, they may be chiefly respiratory, 
cardiac, or gastro-intestinal, but at other 
times eventration or actual henna is dis- 
covered in a person who has no complaint 
whatever It is perfectly' natural to sup- 
pose that the same general proportion of 
cases existed m the days before the \-ray 
was a recognized diagnostic method, but 
only a very few w-ere reported in the 
earlier writings The important point still 
remains that in the vast majonty of cases 
the condition is not even suspected from 


phragm with greater clanty, or show an 
increased degree of contrast in the her- 
niated portion of the stomach above the 
level of the diaphragm We wish to point 
out with especial emphasis the importance 
of gentle manipulation m several positions, 
watching the effect of the diaphragmatic 
motility on forced respiration and viewing 
the relation of diaphragm and abdominal 
viscera m various postures By tilting 
the patient back in the Trendelenburg 
position to Mew the partially banum- 
filled stomach, a small hernia will often 
be detected projecting through the 
esophageal onfice which may not be recog- 
nized by any other procedure It is 
alway r s adMsable to do the general fluoro- 
scopy first m various postures before 
partially filling the stomach with gas, and 
to use the opaque meal last It must, 
however, be borne in mind that there are 
hernias which do not contain the stomach 
and in these the difficulty' of recognition 
is somewhat increased 

In Hedblom’s report of 343 cases, 94 
involved the stomach alone, 101, stomach 


the clinical point of view Examinations 
were usually made for some other supposed 
condition which did not exist or dunng 
the course of routine study 

It is most important to know the posi- 
tion of the diaphragm m relation to the 
thoracic and abdominal organs and its 
motility In the average person this 
offers no difficulty, but sometimes, due 
to overlapping of the diaphragmatic and 
viceral shadows, it is not definitely recog- 
nized on the radiographic film, and the 
motihty is difficult to demonstrate fluoro- 
scopically The test of introducing gas 
into the stomach, either by means of a 
tube or effervescing powders, will not 
always settle the question of its relation 
to the diaphragm This, however, is of 
Considerable value since gas m the stomach 
will often demonstrate the overlying dia- 


and bowel, 86, bowel alone, and 62 were 
not classified Some authors have at- 
tempted from statistical study to classify 
and explain the development of these 
hernias, but we believe it best to regard 
the diaphragm in the same manner as other 
muscular sheaths of the body Thus, an 
mdnidual may have a congenital weak- 
ness of the inguinal nng, but never suffer 
a true hernia, however, such a patient 
might be regarded as potentially liable 
to herniation In a similar manner, it 
has been shown that there may be this 
potential weakness or unduly large open- 
ing at the esophageal onfice or about the 
crura, or there may be thinner places m 
the arch which are more table to rupture 
than the remainder of the leaf Judging 
from the clinical history, these congenitally 
weak areas may give way later in life 
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and thin but well nounshed Ever since 
a child, he had been subject to penodic 
stomach attacks These spells, usually 
relie\ ed by vomiting (at one time amount- 
ing to six quarts) were often blamed upon 
some indiscretion in diet When the 
attacks became more frequent, he was 
referred for a gastro-intestinal examination, 
as a gastnc ulcer or chronic appendix was 
suspected The clinical study of the 
chest was negative 

A roentgenographic examination re- 
vealed that the abdominal cavity con- 
tained the stomach, which was unusually 
large, the duodenal cap being the size 
of a normal stomach, and the decendmg 
colon narrow, with a rather short sigmoid 
The small bowel and remainder of the 
colon were m the left chest with the 
appendix directly under the zyphoid 
The heart was pushed to the right, and 
very little of the left lung could be demon- 
strated A 24-hour study showed marked 
retention of barium m the stomach 
About a year later, an operation was per- 
formed and the diaphragm showed an 
openmg extending from the spine outward 
about three inches and along the inner 
edge forward to the anterior chest wall, 
forming a triangle Beside the small in- 
testine, the spleen was also above the 
diaphragm 

COMMENT 

It would appear evident that the henna 
existed from early age, possibly being 
congenital, but as hfe progressed symptoms 
became worse, due to the gastnc distress 
The hernia was not suspected, either from 
his clinical symptoms or physical exami- 
nations 

Case 2 Female, colored, aged 45 years, 
suffered from a nght-sided pain of three 
years’ duration, obviously, from clinical 
and geruto-unnary findings, due to a 
kidney lesion There was no history of 
accidents A physical examination pointed 
to the kidney but also revealed shght 
dullness to percussion over the left chest 
and distant breath sounds 



Fig 5 Case 6 Herniation through the 
esophageal orifice which did not show in the 
upnght position 

An x-ray examination revealed an ab- 
normal elevation of the left diaphragm, 
restriction of motion, and a high position 
of the stomach and splenic flexure The 
abdominal organs did not protrude through 
the diaphragm 

The patient was admitted to the Jeffer- 
son Hospital and a nephrectomy was per- 
formed for hydronephrosis with extensive 
cortical drainage Her recovery was un- 
eventful 

COMMENT 

The usual absence of symptoms with 
rather marked eventration of the left 
diaphragm is clearly shown An x-ray 
examination quickly cleared up the reason 
for physical findings, but the diaphrag- 
matic condition was purely incidental 

Case 3 A male, aged about 50 years, 
perfectly healthy, and about average 
build, was told, upon applying for more 
insurance, that he had some chest trouble 
He was referred to his family physician, 
who m turn advised an x-ray study (It 
is interesting to note that the same ex- 
aminer for increased insurance had pre- 
viously passed him ) 
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Tig 3 Case 4 Upper pole of slomnch visual 
ized at Hie fiflli interspace posteriori) The heart 
isdisplnccd tothcright Aportionof t lie boivel also 
appears m tlie thoracic cavitj 


symptoms in some cases were so \aned 
and irregular that they were extremely 
misleading 

Grosser, in a report of 433 cases from 
autopsy material, stated that there could 
be demonstrated a probable congenital 
basis m 232 This proportion appears 
to be unusually high but as this study 
was made before the general use of x-ray, 
many acquired hernias were undoubtedly 
overlooked Eventration is usually in- 
cluded in the general group but, strictly 
speaking, it should be in an entirely 
different category, this also applies to 
the rare cases of congenital absence or 
other anomalies Eventration is not a 
rupture but may be regarded as stretching 
or relaxation, possibly due to a phrenic 
nerve injury which may occur as early as 
birth The other outstanding congenital 
condition, shortening or incomplete de- 
velopment of the esophagus, has been 
fully discussed recently by Manges and 
Cl erf 

Several authors have reported congenital 
right-sided hernias which are usually ob- 
served in young children In most cases 



Tig 4 Case 4 Note the apparent deformity 
in the lower portion of the stomach probablv due to 
Constriction (lateral non) 


they were disco\ ered at postmortem 
Recently this condition has come to the 
attention of the radiologist through the 
reports of Kerr and Sternberg 

In our service at the Presbyterian Hos- 
pital, Philadelphia, during the routine 
examination of 1 7,295 cases of chest and 
abdominal conditions, covering a period 
from 1922 to 1935, there were eight cases 
of interest from the standpoint of dia- 
phragmatic lesion Of these, two were 
undoubtedly congenital hennas (Cases 
1 and 6), four could be classed as eventra- 
tion (Cases 2, 3, 5, and S), two were due 
to trauma (Cases 4 and 7), and of these, 
five were discovered without any out- 
standing clinical evidence (Cases 1, 2, 3, 

5, and S) Several cases were investigated 
for cardiac condition, some for vague 
indigestion or other upper abdominal 
distress, and a few were referred with a 
suspicion of the condition from clinical 
data Brief summaries of the cases follow 

Case 1 Male, aged 19 years, a college 
student and on the track team, was tall 
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An \-ray examination showed the left 
diaphragm to be elevated The heart 
and trachea were displaced to the nght 
The colon occupied a very high position 
The patient was treated in the nose 
and throat clime and was later discharged 

COMMENT 

The diaphragmatic finding was inci- 
dental, caused no discomfort, and was of 
interest only as a medical curiosity 

Case 6 Female, aged 64 years, com- 
plained of vague indigestion for four or 
five years, usually a half-hour after meals, 
severe m character, and arriving and leav- 
ing suddenly, with occasional attacks of 
nausea and vomiting Her diet did not 
influence it For the past six weeks, she 
had suffered dull epigastric distress (it 
became worse on exertion), insomnia, loss 
of 25 pounds in weight, and vomiting 
after nearly every meal 

A physical examination showed abso- 
lutely nothing of value A tentative 
diagnosis of possible cholecystitis or gastric 
malignancy was made 

An x-ray examination, with the patient 
in the upright posture, showed an ap- 
parently normal diaphragm In the su- 
pine posture, there was noted an indefinite 
protrusion of barium apparently through 
the esophageal orifice In the Trendelen- 
burg position, a large diaphragmatic henna 
was demonstrated, the stomach very defi- 
nitely riding above the level of the dia- 
phragm 

An operation was advised but the pa- 
tient refused and left the hospital un- 
improved 

COMMENT 

A case of true diaphragmatic hernia 
without apparent cause, probably due to 
congenital weakness which developed late 
m life 

Case 7 A male, was admitted to the 
University Hospital in 1927 following an 
accident, as the result of which he received 
fractures of the femur, radius, and pelvis, 



Fig S Cose 8 Roentgenogram, showing a 
high diaphragm and colon filled with banum 
enema 


with extensive third degree bums No 
diagnosis was made of any chest or dia- 
phragm pathology at that tune 

In 1931 he complained of vague symp- 
toms An x-ray examination showed the 
left diaphragm to be high, at the level of 
the fifth posterior interspace, and im- 
mobile The nght diaphragm was freely 
movable The stomach was very high, 
it was not definitely shown to project 
above the level of the diaphragm 

He was operated upon at the University 
Hospital, the result of which revealed a 
traumatic rupture of the diaphragm, 
noth a hernia of the abdominal viscera, 
and a large ulcer of the stomach The 
diaphragm was tom loose from its inter- 
costal attachments so that it had barged 
up against the median part At the point 
of the impingement upon the edge of the 
diaphragm some twenty feet of small 
intestine were extracted from the left 
pleural cavity, as well as the transverse 
and descending colon and spleen In 
pulling the stomach down, the ulcer which 


Tib o rig 7 

I ig 0 Case 7 Left diaphragm IS elevated and immobile The heart is pushed to the right Parts of 
the stomach, liowels and spleen arc found in the left chest cavil} 

Pig 7 Case 1 The left diaphragm is elevated The left lung is partiallj compressed The heart is 
displaced to the right Cases 2 and r > showed practiea]l> the same picture with onlj a slight variation of the 
amount of displacement 


The \-ray examination revealed a verj 
high diaphragm on the left side The 
whole stomach was above the normal 
position 

COMMENT 

The cause and onset of the elevation of 
the diaphragm remain obscure 

Case 4 Colored boy, aged 19 } r ears, 
was injured in an automobile accident 
just previous to admission He was 
thrown forward, violently striking his 
upper left abdomen against the steering 
wheel The jolt did not render the pa- 
tient unconscious, but he vomited re- 
peatedly and had violent hiccoughs On 
physical examination, the left upper ab- 
domen was rigid, and there was marked 
tenderness over the area of contusion 
No masses were palpable, nor were there 
signs m the chest except restriction of 
movement The heart was slightly dis- 
placed to the right, and questionable 
dullness was present over the lower left 
lobe to percussion laterally His intra- 
abdominal injury was diagnosed as a 
possible rupture of the spleen or dia- 
phragm 

X-ray examination revealed a dilated 


and deformed stomach, very high m posi- 
tion, and partly in the left chest cavity 
The heart was displaced to the right The 
left lung was somewhat compressed from 
the organs of the abdomen which had 
penetrated the left diaphragm 

Operation showed a tear of the dia- 
phragm 6 cm m length, running forward 
and toward the left from the esophageal 
opening The omentum, transverse colon, 
and stomach were herniated This was 
easily reduced, the laceration sutured, and 
the patient discharged shortly afterward, 
symptom-free 

COMMENT 

Obviously a case of the acquired type, 
traumatic, and one of the few in which any 
evidence of the condition was present 

Case 5 Male, aged about 40 years, 
was referred from the out-patient de- 
partment for a routine chest x-ray exami- 
nation because of hoarseness The patient 
had had a sudden onset of three weeks’ 
duration There was no other complaint 
A physical examination revealed r&les 
in the lower right chest anteriorly, and 
questionable dullness in the right apex 
No physical signs were reported over the 
left lung-field 
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had no stomach wall but had a base of 
thin peritoneum, was pulled loose In 
spite of every precaution he developed 
peritonitis and died 

COMMENT 

It is quite evident that symptoms of 
hernia did not e\ist previous to the injury 
They developed gradually later, becoming 
worse but not severe enough to attract 
attention until four vears had lapsed, 
when he w as not able to carry on his daily 
vocation It seems perfectly logical to 
presume that the injury was the cause of 
the hernia, which became worse until the 
operation was indicated However, there 
may have been some weakness of the dia- 
phragm previous to the accident 

Case S Colored female, aged 30 j ears, 
complained of general abdominal pam of 
eight months' duration She had suffered 
from seiere constipation and vague indi- 
gestion for many years previously 

A physical examination showed slight 
dullness over the left chest laterally, from 
the se\enth rib to the base, which was 
thought to be due to fluid or thickening 
pleura A pelvic examination showed old 
inflammatory disease 

An x-ray examination revealed that the 
splenic flexure and left diaphragm were 
visible at the level of the seventh nb 
posteriorly There was total fixation of 
the left diaphragm 


If those of eventration are considered, it 
would be one in every 2,160 In other 
w'ords, the condition will be found only 
occasionally in the ordinary x-ray labora- 
tory It will also be noted that these 
cases of eventration have been symptom- 
less, and m no way do they appear to 
inconvenience the individual, even when 
subjected to severe abdominal operations 

A hernia, however, is a serious matter 
and the symptoms are apt to be pro- 
gressive , they are rather mild at the onset 
and become more exaggerated as time 
advances The result of any operative 
procedure will depend entirely upon the 
amount of viscera displaced into the cavity 
of the chest, the length of time between 
the onset and the operation, and the 
character of the adhesions to the different 
structures 

The amount of embarrassment to res- 
piration and the circulation is usually 
surprisingly small even in the severe 
cases The shock following the operations 
and danger of infection are much more 
grave and must be taken into considera- 
tion 

No spontaneous cure was registered, 
but it w'ould seem possible that it might 
occur under such circumstances as reported 
by Rigler Although a number of preg- 
nant women were examined, henna was 
not found, nor were simple irregulanties 
simulating hernias mcluded m the list 

CONCLUSION 


COMMENT 

Pelvic operation was performed with 
no complication The upper abdomen 
was not explored 

DISCUSSION 

Some authonties believe that diaphrag- 
matic hernias are fairly common and that 
Inany are simply overlooked by inex- 
perienced operators It has been our 
practice to carefully explore the diaphragm 
m all examinations made of the chest or 
gastro-mtestinal system, and with this m 
view, only four cases were observed m 
17,295, or about one in every 4,324 cases 


Most of the papers upon this subject 
agree that the discovery of diaphragmatic 
hernia, during life, is by x-ray examina- 
tions, usually made to ascertain the cause 
of some unusual symptoms The number 
and class of cases coming under observa- 
tion depend largely upon the character 
of the clinic and explain the wide differ- 
ence of opinion m these reports 
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cast and the inclusion of uncertain amounts 
of scattered radiation from both test 
sample and lead echelon Successive ex- 
posures on the same or different films are 


and filters under test By decreasing the 
solid angle subtended by the entrance 
diaphragm of the ionization chamber, and 
by sufficiently increasing the distance be- 
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chamber 



Fig 1 Diagram of the apparatus used in determining the lead equivalent of a 
protective material 


also undesirable, for obvious reasons That 
Y'>ad filter which gives directly or by inter- 
polation the same photographic density as 
the sample is taken to be the lead equiva- 
lent of the sample From this the protec- 
tion coefficient is calculated 

The ionization method consists in com- 
paring the current in a suitable x-ray ioni- 
zation chamber obtained by using the 
sample as filter with the currents similarly 
obtained using a senes of graduated lead 
filters That thickness of lead which would 
give the same ionization current as the 
glass sample is then taken to be the lead 
equivalent of the sample 

Of these two methods, the photographic 
is more commonly used, since it requires a 
less elaborate experimental set-up Its 
chief advantage is that, unlike the ioniza- 
tion method, a constant source of x-rays is 
not essential, since the exposure of both the 
glass sample and the standard lead echelon 
are made simultaneously With the ioni- 
zation method the geometrical constants of 
the system used in making the measure- 
ments can be adjusted so as to minimize 
the effect of x-ray scattering from the glass 


tween the sample under test and the cham- 
ber, this scattering can be made negligible 
These adjustments are not possible with 
the photographic method, and conse- 
quently the protection coefficient so ob- 
tained usually differs from that obtained 
by the ionization method 

The result from the photographic method 
differs from that of the ionization method 
m that the former registers not only the 
transmitted radiation but m addition the 
secondary radiation from the material 
Although it is true that from the point of 
view of protection, there is no need to dis- 
tinguish between transmitted and scattered 
radiation from a protective material, it is 
desirable to separate the two factors, ab- 
sorption and scattenng Unless this is 
done, a reproducible measure of the lead 
equivalent or protection coefficient of a ma- 
terial is more or less doubtful Moreover, 
since the secondary radiation from glass has 
a different spectral composition than that 
of metallic lead, it is questionable whether 
two such different radiations can be satis- 
factorily compared by photographic means 
Little is known concerning the variation 
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ABSTRACT 

T === HE results of a study of the protective 
properties of a group of typical flint and 
banum-flint glasses are reported In 
chemical composition, the protective glasses 
analyzed were found to resemble closely 
the denser optical flint and banum-flint 
glasses The protection coefficients of the 
glasses were determined by an ionization 
method, of the \anous component ele- 
ments it w r as found that only lead and 
banum contribute appreciably to the pro- 
tective effectiveness of the glasses 

For flint glass empincal relations were 
estabhshed between the protection coeffi- 
cient and the chemical composition, den- 
sity, and refraetivity, for banum-flmt 
glass an empincal relation is given be- 
tween the protection coefficient and the 
lead-o\ide and banum-o\ide components of 
the glass 

I INTRODUCTION 

Gorton, 5 Dorsey, 5 and Kaye and Ow'en' 1 
have examined the \-ray protective prop- 
erties of heavy flint glasses, and have corre- 
lated the protection coefficients 6 of these 


glasses with the glass density However, in 
recent years \-ray flint glasses have been 
largely supplanted by \-ray banum-flmt 
glasses which, from the point of view of 
protection, are essentially different Our 
tests of \-ray glasses have shown that the 
findings of the earlier studies (References 2, 
3, and 4) are not directly applicable to the 
newer \-ray glasses without considerable 
extension and modification This is prin- 
cipally because banum is of lower density 
and lower atomic number, and, hence, has 
absorption properties diffenng from those 
of metallic lead The objects of the present 
study of x-ray glasses w r ere 

1 To obtain the protection coefficient of 
flint and banum-flmt glasses as a function 
of x-ray quality 

2 To correlate the protection coefficient 
with such readily determined physical 
properties of glass as density and refractive 
index 

3 To determine the relation between the 
protection coefficient of the glass and its 
chemical composition 

II METHODS OF DETERMINING THE PRO- 
TECTION COEFFICIENT OF A MATERIAL 


1 Research Paper RPS70, Part of Journal of Re 
search of the National Bureau of Standards March, 
1936, 16 

* W S Gorton, Am Jour Roentgenol , October, 
1918, S 

» N Ernest Dorsey, Am Jour Roentgenol , March 
1919 

4 Kaye and Owen, Proc Phys Soc , London, 1923, 
35, 33D 

» ‘ Protection coefficient” has been defined by the 
American Advisory Committee on X ray and Radium 
Protection as follows 

* The protection coefficient of a protective material 
is the ratio of the thickness of lead to the thickness of 
material which absorbs a given x-ray beam to the same 
extent 

It is to be noted that the absorption coefficient ot a 
material is a measure of its opacity to x raj's of a given 
quality as compared with that of metalhc lead, and 
therefore, depends not only upon the absorption proper- 
ties of the material itself but upon those of lead as well 
It is not a measure of the absolute opacity of the 
material 
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The relative x-ray opacities of materials 
are usually determined by either a photo- 
graphic or an ionization method Inas- 
much as these two methods do not always 
give results which are in good agreement, 
and this fact is not usually appreciated, a 
brief discussion of them will be given 
The photographic method consists m 
simultaneously radiographing a glass sam- 
ple and a lead echelon consisting of a pre- 
pared senes of lead filters This is usu- 
ally done by placing the sample and echelon 
side by side directly upon the cassette con- 
taining the photographic film, and exposing 
them to radiation It is desirable to reduce 
the distance between the radiographed ma- 
terial and photographic film to a minimum 
so as to avoid overlapping of the shadows 
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of a galvanometer having a current sensi- given deflection can be read A more se- 
tivity of 5 7 X 10 ~ e ampere per millimeter nous cause of uncertainty m the galvanom- 
and a penod of 3 seconds The over-all eter zero is the irregular displacement 
sensitivity of the system is 7 4 X lO" 16 current produced in the ionization chamber 



Fig 3 The variation of the protection coefficient of banum-flint and banum 
crown glass -with x-ray tube potential 


ampere per millimeter and the current am- 
plification is 7 7 X 10 s Under these con- 
ditions the stabihty of the galvanometer 
zero is satisfactory, the observed zero drift 
being no greater than 1 mm per hour from 
30 to 60 minutes after dosing the amplifier 
battery circuit However, under the work- 
ing conditions where the electrodes of the 
ionization chamber are charged two condi- 
tions combine to produce an unsteady zero 
The first is a short penod fluctuation of 
from 1 to 2 mm resulting from random 
bursts of ionization caused by alpha par- 
ticles ongmatmg m traces of radio-active 
impunties s 9 in the electrodes, and from 
radio-active contamination of the free am 
within the chamber Because of their 
short penod these fluctuations are readily 
distinguished from those resulting from 
vanations in the \-ray input to the ioniza- 
tion chamber, and therefore they do not 
senously affect the accuracy with which a 

8 J A Bearden Rev Sci Inst 1933, 4, 271 

* Ziegert Ztschr f Phj s , 1927, 46, 66S 


by random fluctuations m the potential 
difference between the electrodes arising 
from vanations in the emf of the high 
voltage supply The inter-electrode capac- 
ity of the chamber used is only 53 ppf, but 
a sudden vanation of 0 1 volt in the poten- 
tial difference produces a displacement 
current which registers a deflection of 30 
mm at full sensitivity Smce 1,000 volts 
are requned for saturation, it is evident 
that an extremely constant high voltage 
supply is essential Large B battenes in 
good condition are satisfactory 

The ionization current was measured by 
direct deflection Inasmuch as ionization 
readings for both metallic lead and for glass 
are here directly compared any variation 
from linear amplification 10 m this system 
does not affect the results 

15 The ratio between output current and input cur- 
rent for the system used vanes from a straight line b> 
approximate]} 1 per cent for deflections up to the 
maximum obtained Where strictly linear amplifica- 
tion is essential it is necessary to operate the electrom- 
eter tube on a fixed pomt of its plate current-gnd 
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in photographic sensitivity with \-ray 
quality, and in the absence of definite in- 
formation on this point, it is unsafe to as- 


resulting from random fluctuations in the 
potential difference between the high po- 
tential electrode and ground 



TUBE POTENTIAL KILOVOLTS 

I if? 2 The \anation of the protection coefficient of flint glass with \ ray tube 
potential 


sume that the sensitivity of the emulsion 
used is not a function of nai e length c 

Iir EXPERIMENTAL PROCEDURE 

The ionization method and experimental 
arrangement sketched in Figure 1 were 
used here For measuring the relative ab- 
sorption properties, of materials the cylin- 
drical ionization chamber is better suited 
than is the parallel-plate ionization cham- 
ber commonly used in dosage standardiza- 
tion The \-ray intensities which must be 
measured in opacity tests are necessarily 
very low , for most of those here reported 
the radiation intensity after filtration is 
about 10~ 4 times that of the incident radia- 
tion It is desirable to have the volume of 
air ionized large enough to furnish ioniza- 
tion currents that are not troublesomely 
small However, an increase in this vol- 
ume augments at the same time the mter- 
electrode capacity and the collector-to- 
ground capacity of the system, and the 
effect of both is to increase the period of the 
system and to produce an uncertain galva- 
nometer zero because of mduced currents 

8 R B Wilsey Am Jour Roentgenol and Rad 
Ther , 1935, 32, 789 


The ionization chamber used is of the 
cylindrical open-air type It consists of a 
thin aluminum cylinder electrode (/;) spaced 
by hard rubber posts from a concentric sup- 
porting brass tube 30 cm in diameter and 
GO cm long, closed at the ends with alumi- 
num The edges of this electrode are some- 
what rounded and separated several centi- 
meters from the ends of the supporting 
cylinder so as to minimize field distortion 
The collector electrode is a brass cylinder 
( c ) about 1 cm m diameter and 30 cm 
long Guard cylinders (f) of the same 
diameter extend to the earthed ends of the 
chamber The chamber is covered with 
one-eighth inch of lead throughout, with an 
additional one-eighth inch thickness on the 
front face 

The distance from the middle of the col- 
lector electrode to the tube target is 147 
cm , and from the middle of the collector to 
the sample 74 cm 

The ionization current is measured by 
means of a balanced 7 direct current ampli- 
fier, using an F P -54 electrometer tube 
The amplifier output is measured by means 

i Lee A DuBndge and Hart Brown Rev Sen 
Inst 1933 4, 532 
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For the purpose of comparison, eight 
standard optical glasses were included, six 
of these were obtained from the Glass Sec- 
tion of this Bureau 

Although lead and barium are the effec- 
tive components of protective glasses, it 
is convenient m considering the protective 
properties of these glasses to consider the 
protection coefficient as a function of the 
oxides of these metals rather than of the 
metals themselves 

In Tables I and II there are hsted all ffint 
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and barium -flint x-ray glasses studied, to- 
gether with such of their chemical and 
physical properties as are of interest in con- 
nection with this study 13 The classifica- 
tion of each glass is given m column 2 
BC-1, BC-2, and BC-3 of Table II are op- 
tical barium crown glasses, not used for 
x-ray protection, but included here for pur- 

13 We are indebted to J I Hoffman for checking the 
chemical analyses of the glasses hsted, to L W 
Tilton for all refractivity measurements, and to E L 
Peffer for all density determinations 


TABLE I — LIST OF FLINT GLASSES 




No L , , 




Protection Coefficient (Per Cent) for — 

Glass 

Classification 

Samples 


Den 

PbO 

BaO 











of 


Sit} 



90 

105 

120 

135 

150 

105 

195 



Each Glass 





kv 

kv 

kv 

kv 

kv 

kv 

kv 

* ■ 





% 

% 








F-l« 

Commercial x-rays 



SEES 

46 1 

0 0 

14 96 

14 93 

15 06 

14 94 

15 11 

14 S4 

14 72 

F-3 b 

Optical flint 



3 630 


0 0 

15 13 

14 96 

15 17 


15 03 

14 SS 

14 94 

F-4 b 

Optical Hint 



3 859 

51 5 

0 0 

17 84 

17 43 

17 53 

17 49 

17 55 

17 35 

17 25 


Commercial x-rays 



4 310 


0 0 


22 43 

22 51 

22 43 

22 32 

wwm 

22 51 

F 9* 

Commercial x-rays 


1 721 

4 479 


0 0 

23 92 

vZWas\ 


24 13 

23 99 



F-12 b 

Optical flint 

1 1 

1 775 

4 932 

69 8 

0 0 





WWtVA 

28 52 

28 50 


» Chemical analyses submitted by manufacturer 

*> Batch analyses submitted b> Mr Finn of NBS Glass Section 

0 Chemical analysis made by Mr Hoffman of NBS Chemistry Division 


TABLE II — LIST OF BARIUM-FLINT AND BARIUM CROWN GLASSES 


Glass 

Classification 

No 

Samples 
of Each 
Glass 

Refrac- 

tive 

Index 

«D 

Den 

sity 

PbO 

BaO 

Prot 

90 

kv 

action 

105 

kv 

Coeffi 

120 

kv 

S 

m rh 

Per C 

150 

kv 

ent) f( 

105 

kv 

>r — 

195 

kv 







% 

% 














BF-1* 

Optical barium flint 

1 



3 392 

KEa 

29 15 










9 

89 

S 

89 

BF-2 b 

Optical barium flint 

1 

1 

603 

3 479 

23 5 

14 5 

15 

35 

EEEDI 

14 

62 

13 

79 

13 

m\ 

12 

75 

11 

93 

BF-3* 

Commercial x raj 

2 

1 

614 

3 572 

44 1 

< 1 

14 

SO 

14 78 

14 

81 

14 

ED 

Fcl 

74 

14 

81 

14 

72 

BF-5' 

2 

1 

6949 

4 323 

47 1 

kERftll 

i u 

43 

26 56 


31 

25 

76 

24 

65 



21 

56 

BF-7* 


2 

1 

6992 

4 361 

45 38 

HSa 


60 

26 90 

gj 

Em 


WO 


93 

23 

57 

22 

26 

BF-9° 


3 

1 

7146 

4 423 

60 0 

< 1 


IP 


23 

58 

23 

64 


48 



23 

43 

BF-12” 

* 

2 

1 

723 

4 587 

52 0 

13 94 




si 

14 

28 

61 





BF-14* 


1 




53 15 


29 


wmh 

29 

22 

28 

80 

SI 



17 

24 

90 

BF 15* 


2 

1 

7254 

cirj/ 

52 0 

14 7 

29 


iiilE 

29 

83 

29 

27 

28 


fen! 

Dm 

25 


BF-17* 


1 



12121 

51 2 

15 5 



29 7 






o 



Br-18° 

‘ 

2 

1 

741 


62 2 

2 34 

26 


SHaa 

26 

94 

26 


j! 

57 





BF-20' 


1 

1 

742 


61 0 

2 52 

27 

ES 

27 11 

27 

17 

27 

24 



26 

63 

26 

41 

BF 22* 


2 

1 

7396 

4 712 

i ig;M 


2S 

43 


28 

64 

28 

54 

\ [ 



54 

26 

81 

BF-24* 


2 

1 

7428 

4 734 

sSI 

5 3 

28 

27 

» 

28 

49 

2S 

42 

»3 


raj 

63 

27 

08 

BF 27* d 


1 



4 837 

» 


31 

02 

apl 

31 

09 


22 

28 

80 

28 


26 

23 

BF-2S*' 


1 



4 856 

i 3 • 

5 3 

m 

50 

BIS? 

53 

27 


19 

29 

60 

29 

29 

28 

25 

BF-29* 


1 



!»!]* i. 

i ’MjM 

8 0 

31 

37 

31 30 

31 

EE 

!ti 

En 

m 

14 

29 

83 

28 

44 

BF-30* 


1 



Wfk'Z 

» Mill 


33 

38 


32 

97 

31 

67 

31 

69 

31 

16 

29 

25 

Br-31* 


1 




llj 

9 7 






[SM 

il 

28 

4 

BC l b 

Optical barium cro'vi 

\ 

1 

572 


0 0 

31 7 

14 

03 

12 41 

11 

28 

10 

23 

9 

45 

8 

45 

7 

62 

BC-2* 


J 


000 

3 513 

BE] 

3S 4C 








Erii 


8 

71 

BC-3 b 


1 1 

1 

ggT 

( 0 0 

42 7 

23 

94120 00 

il 

31 

ii 

_95 

13 

_52 

! 12 

05 

10 

50 


* Chemical analyses submitted b> manufacturer 

b Batch analyses submitted by Mr Finn of NBS Glass Section 

* Chemical analyses made b> Mr Hoffman of NBS Chemistn Division 
15 Glass BF 27 contains 5 per cent of TiOj 

' Glass BF-2S contains 2 per cent of UOj 
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X-rays vere generated by means of a 
thick wall therapy \-ray tube supplied 
with pou er by a 200-Lv constant potential 
generator previously described 11 The 


IV DESCRIPTION OF GLASSES 

Commercial \-ray protective glasses now 
available are of two hinds 




WAVE-LENGTH A 

Tig 4 Fi K 5 

Fig 4 The ratio of the mass absorption coefficients of barium and lead as a function of the effective wave 
length of a narrow spectral band of x radiation , . , . 

Fig 5 The protection coefficient of flint glass as a function of the glass density- 


power supply input is stabilized , variations 
m power input being not greater than ±03 
per cent The cathode of the \-ray tube 
was heated by storage batteries Both 
tube voltage and current were continu- 
ously observed and controlled by the op- 
erator from his station near the amplifier 
It is estimated that variations in x-ray in- 
put to the ionization chamber did not ex- 
ceed ±0 5 per cent When the x-ray gen- 
erator is manually controlled these varia- 
tions are reduced to approximately ±0 25 
per cent The potential difference across 
the x-ray tube was read directly by means 
of an accurately calibrated, high resistance 
voltmeter 12 consisting of a microammeter 
in senes with two resistance units of 100 
megohms each 


mtcntial characteristic This is best done by 
production of a potentiometer in the grid circuit, and 
he use of the system as a nufl instrument 
ii L S Taylor, Bureau of Standards Jour Research 

9 ^i 2 S 7 T^^Bureau of Standards Jour Research 
030, S, 609, RP217 


1 Dense flint glasses whose x-ray pro- 
tective qualities are practically determined 
by their lead content alone 

2 Banum-flint glasses whose effective- 
ness arises from the presence of both lead 
and banum 

Other constituents of both types of x-ray 
glasses are of comparatively low atomic 
number and hence do not contribute much 
to the protective qualities of these ma- 
terials The recent trend in x-ray glasses 
has been toward those of higher protection 
coefficient, that is, from the flint to the 
banum-flint glasses Although the former 
are now relatively unimportant commer- 
cially as a protective product, they are 
here of interest as a means of understand- 
ing the newer banum-flint x-ray glasses 
This report is based on a study of 30 
glasses obtained from a number of different 
sources Of these, 22 are commercial x-ray 
glasses selected from a group of 53 as being- 
representative of protective x-ray glasses- 
commeraally available at the present time . 





SINGER ABSORPTION OF X-RAYS BY LEAD GLASSES 


51 


The same PbO component The protection 
coefficient of the latter glass does not vary 
appreciably with voltage and is readily de- 
termined from any one of several physical 
and chemical properties of the glass 

An PROTECTION COEFFICIENT OF GLASS 
FOR A NARROW SPECTRAL BAND OF RADIA- 
TION 

1 Flint Glass 

In order to understand the character- 
istic differences between x-ray glasses of the 
flint and banum-flint types described in the 
preceding section, it is convenient to set up 
equations for the protection coefficient of a 
glass as a function of the absorption coeffi- 
cients of its component elements To do 
so, it is necessary to make assumptions 
concerning experimental conditions which 
in practice cannot be rigorously fulfilled 
These assumptions are 

1 That the radiation for which the co- 
efficient is defined is homogeneous m fre- 
quency 

2 That the filters used are so thin and 
the x-ray beam so collimated that all inci- 
dent rays traverse equal thicknesses of filter 

3 That the filter thickness is so small 
that the effective wave length of the radia- 
tion is not appreciably altered by filtration 
when the radiation used is not strictly 
homogeneous with respect to frequency 

The first of these conditions is never ful- 
filled, x-ray glasses are intended primarily 
for protection against heterogeneous radia- 
tion, and tests are made usmg such radia- 
tion However, as is already evident from 
Figure 2 and the discussion of the preced- 
ing section, the wave length effect is very 
small for flint glasses and it may, therefore, 
be expected, as is indeed the case, that for 
such glasses the protection coefficient cal- 
culated for a narrow spectral band of radia- 
tion is a satisfactory approximation of the 
experimentally determined value for hetero- 
geneous radiation For banum-flint glasses 
the case is, however, quite different since 
there is considerable vanation in protec- 
tion coefficient with vanation in radiation 
quality Consequently the protection co- 


efficient for banum-flint glasses calculated 
for a narrow spectral band is difficult to in- 
terpret and is not directly comparable with 
the experimental value However, even 
for banum-flint glasses the equations de- 
nved for a narrow spectral band of x-rays 
are valuable in that they reveal the rela- 
tion whereby the protection coefficient 
changes with vanation m radiation quality 
The second assumed condition can be 
approximated in practice, as has here been 
done, by diaphragmmg the beam so that 
for all rays there is httle difference m path- 
length through the filter 

The glass filters used were approximately 
one-fourth mch thick Since filters of such 
thickness harden the incident heterogene- 
ous radiation considerably, the further as- 
sumption is involved that the quality 
changes resulting from filtration through 
the corresponding thickness of metallic 
lead and through glass are identical 

Let a beam of a narrow spectral band of 
radiation of intensity 7 OJ be reduced to in- 
tensity 7, on traversing a glass sample of 
thickness X K , Now let a filter of metallic 
lead be selected of such thickness, X Fb , 
that it, also, will reduce the intensity of the 
x-ray beam from 7„ to 7 Then 

7 ■= = /o< - '‘pb T pb, (1) 

where /i gI and p Fh are respectively the 
linear-absorption coefficients of the glass 
sample and the metallic lead filter for the 
x-radiation in question From Equation 1 
and the definition of the protection coeffi- 
cient (C), 16 it follows that 

C = ip = M. 

where (ji/p) Pb is the mass absorption co- 
efficient for lead for the x-radiation in ques- 
tion, and ppb= 11 34 is the density of lead 
Since the mass absorption coefficient of an 
element is essentially independent of its 
physical or chemical state, 16 it is possible 
to express the linear absorption coefficients 
of the glass sample, p el , in terms of the 
mass absorption coefficients of its several 

15 See Footnote 5 

" See for example, Int Cnt Tables, 1929, 6, 12 
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poses of comparison The chemical analy- 
ses given for PbO and BaO content were 
obtained mostly from the glass manufac- 
turers In several cases our measurements 
of the opacity to \-rays indicated that the 
manufacturer’s analysis must be m error 
In each of these a chemical analysis made 
by Mr Hoffman at tins Bureau confirmed 
our views , and for these Mr Hoffman’s 
analyses arc recorded instead of those 
given by the manufacturer 

It should be noted that the commercial 
\-ray glasses of both the flint and banum- 
flint types are very similar in their chemical 
and physical properties to the typical opti- 
cal glasses of these types The \-ray 
glasses are different only in that their con- 
tent of lead and barium o\ide is, in general, 
greater 

V PROTECTION COEFFICIENT AND QUALITV 
Or RADIATION 


The manner in which the protection co- 
efficient of a glass depends upon the quality 
of the incident \-radiation is of particular 
interest If there is a marked a anation in 
the protection coefficient of a glass as the 
\-ray quality is varied, the coefficient de- 
termined for any one quality may be quite 
adequate for calculating the glass thickness 
required to meet x-ray safety recommenda- 
tions 14 for that particular radiation but 
may be dangerously inadequate for a cor- 
responding calculation for radiation of an- 
other quality In such a case it is ob- 
viously meaningless to speak, as is often 
done, of the protection coefficient or lead 
equivalent of the glass unless the quality of 
radiation for which the coefficient applies 

is also specified , 

The protection coefficient of a flint glass, 
which depends for its protective quality al- 
most wholly on its lead content, is, in gen- 
eral, independent of the radiation quality 
This is apparent from Figure 2 m which the 
protection coefficient of the glasses listed in 
Table I is plotted as a function of the 
citation potential on the x-iay tube Here 

the locus of the protection coefficient ^ a ^ 
one flmt glass is nearly a horizontal straight 

i< Bureau of Standards Handbook 15 1931 


line For most glasses of this type there 
appears to be a very slight, though negli- 
gible, maximum at about 105 kv , which is- 
probably due to the light oxide compo- 
nents of the glass 

As shown in Figure 3, the protection co- 
efficient of a banum-flint glass, in contrast 
with that of a flmt glass, is not independent 
of radiation quahty The protection co- 
efficient here yields a curve with a maxi- 
mum at about 105 kv , irrespective of the 
amount of banum present The accentua- 
tion of the maximum mcreases, however, 
with the increase of banum content, glasses- 
contaming relatively large quantities of 
BaO having the most marked maxima 
For banum crown glasses, such as BC-1 
and BC-3, the vanation of protective 
coefficient with radiation quahty is most 
marked The maxima for these glasses are 
not shown since they he below the tube- 
voltage ranges used 

A companson between the protection 
coefficient of a flmt and a banum-flint glass- 
containing the same percentage of PbO is 
of interest in that effectiveness of the BaO 
component of the banum-flint glass then 
becomes apparent In order to facilitate 
such a companson, the protection coeffi- 
cient curve of a flmt glass, F— 2, having 
about the same PbO content as banum- 
flint BF-7, has been included m Figure 3 
Although this is a typical case, other ex- 
amples are available between glasses listed 
m Tables I and II Companng curves, F-2 
and BF-7 reveals that the protection co- 
efficient of a banum-flint glass is consider- 
ably greater than that of a flmt glass con- 
taining the same percentage of PbO This 
difference is especially marked m the vicin- 
jty of the maximum for 105-kv x-rays, but 
with increasing hardness of the radiation 
the difference m coefficients diminishes 

It is obvious that the protection coeffi- 
cient of a banum-flint glass cannot be less 
than that of a flmt glass containing the 
same percentage of PbO This point is of 
practical interest, since it defines the lower 
lrnut of the protection coefficient of a 
banum-flint glass in terms of the protec- 
tion coefficient of a flmt glass containing- 



protection coefficient- percent 
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REFRACTIVE. INDEX -no 



LEAD OXIDE -PbO- PERCENT 


Fig 6 Fig 7 

Fig 6 The protection coefficient o! flint glass as a function of the refractive index of the glass 
Fig 7 The protection coefficient of flint glass as a function of the percentage of lead oxide (PbO) 
contained in the glass 


If it is, therefore, assumed that for 
heavy flint glass the effect on the coefficient 
of all elements other than lead is negligible, 
Equation 5 can be simplified by dropping 
the second term, which gives 


C = ?£ j> n (6) 

PPb 

Equation 6 then gives an approximation 
for the protection coefficient of a heavy 
flint glass simply in terms of the percentage 
of lead it contains, the glass density, and 
the density of lead Since the density of 
lead is 11 34 and that of heavy flint glass 
about 4, it follows that for such glasses the 
protection coefficient is roughly equal nu- 
merically to one-third the percentage of 
lead contained The statement is occa- 
sionally made that a flint glass containing, 
say, GO per cent of lead will have a pro- 
tection coefficient of 60 per cent , but this 
is not to be expected from Equation G , and 
that it is not true is evident from any one 
of the curves given in Figure 2 By means 
of Equation 5 the chief characteristics of 
flmt glass as a protective material (as found 
experimentally) can be explained, namely 

1 The protection coefficient of a flmt 
glass is practically independent of radiation 
quality 

2 All elements contained m a flmt glass 
other than lead contribute little to the 
value of the glass as a protective material 


2 Barium-flint Glass 

It has already been noted m connection 
with the discussion of Figure 3 that a ba- 
num-flmt glass has an appreciably greater 
protection coefficient than a flmt glass con- 
taining the same percentage of lead oxide 
This is to be expected since the atomic 
number of barium (56) is considerably 
greater than that of most elements found 
in glass, however, the marked protective 
effectiveness of barium for heterogeneous 
radiation of about 105 kv cannot be at- 
tributed to this cause alone It is conve- 
nient to rewrite Equation 5 for a banum- 
flint glass as follows 


C 


= £*L 

PPb 



(Vf)b» \ , Pjt V^ (p/p) r 
G/n)rbJ " r PFb/~A,e/p)n 


(7) 


where P ^ is the fraction of total mass of 
glass which is barium, having a mass ab- 
sorption coefficient 0/p) Ba Since the per- 
centage of the light elements (those other 
than banum and lead) in an x-ray banum- 
ffint glass is less than that in a flmt glass 
containing the same percentage of lead, it 
is to be expected that the contribution to- 
ward the protection coefficient made by the 
lighter components is even less in a banum- 
flint than m a flmt glass having the same 
percentage of lead If we, therefore, as- 
sume the effect of the elements other than 
lead and banum to be negligible, Equation 
i becomes 


c •= ?sl( p Vb + p G/p) b» \ 

P Pb V Pb ^ 8 *( M /p)pJ 


( 8 ) 
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component elements, (ju/p),, (p/p)., etc, 
as follows 


p«i “ />«i(-Pi(p/p)i + P{h/p) /’.(p/p).!, (3) 

where P h P«, P 3 , etc , are the ratios of the 
mass of each component to the total mass 
of the glass, (p/p),, (p/ p )., etc, are the 
mass absorption coefficients of these com- 
ponents, and p K | is the glass density 
Equation 2 then becomes 


c » fiLf- p.itlfh. + p.LalA. 

prt,L (p/p)ib ~ (p/p)pi 




Since lead is the most important compo- 
nent in all protective x-ray glasses, it is 
convenient to rewrite Equation 4 as fol- 
lows 


c - feL Pn, P>rrr-+P*r7T L 

prb prbL (p/Pli'i (p/p)fi /r\ 

P </■/»)» 1 (5) 

*(p/p)ri J 

By means of Equation 5 it is possible to 
calculate the protection coefficient C of any 
glass for a narrow spectral beam of radia- 
tion, having given the composition and 
density of the glass and the mass absorp- 
tion coefficient of each component element 
for that radiation The total protection 
coefficient C is expressed as the sum of two 
quantities The first of these gives the com- 
ponent of the total coefficient due to the 
metallic lead contained in the glass, the 
second is the component of the total coeffi- 
cient due to the presence of all component 
elements other than lead The first right- 
hand term involves no quantity which 
vanes with the quality of the incident 
radiation, the second involves the mass 
absorption coefficient of metallic lead and 


of each element contained in the glass, all 
of which are functions of radiation quality 
It is, therefore, to be expected that the pro- 
tection coefficient of any glass is in depend- 
ent of radiation quality only to the extent 
that the component of the total protection 
coefficient due to elements other than lead 
is negligibly small as compared with that 
due to the lead content of the glass 
That the component of the total protec- 
tion coefficient due to elements other than 
lead is small for flint glass is evident from 
Table III Here the protection coefficients 
of four flint glasses as calculated by means 
of Equation 5 for wave lengths 0 098 and 
0 710 A are compared with the experimen- 
tally determined values for 90 and 150 kv 
The calculated coefficients given in columns 
3 and 4 are lower than the experimentally 
determined values of columns 5 and 6 The 
agreement, however, becomes satisfactory 
for the denser flint glasses It should be 
noted that glasses F-3 and F-4 are optical 
flint glasses, which are fighter than most 
\-ray glasses of this type They are in- 
cluded here because it was desired to test 
the validity of Equation 5 for glasses lying 
immediately outside the range of typical 
\-ray glasses Glass F-5 is a typical x-ray 
flint Glass F-12 is a very dense optical 
flint, heavier than any \-ray flint tested 
In columns 6 and 7 of Table III there is 
given for each glass the fraction of the cal- 
culated protection coefficient due to glass 
components other than metallic lead For 
the dense flint glasses the total contribu- 
tion of all elements other than lead is small, 
bemg of the order of 2 or 3 per cent 


TABLE III — PROTECTION COEFFICIENTS OF FOUR TYPICAL FLINT GLASSES AS CALCULATED 
. E TITT’T'tT T^TTTWD TM"E*.WT A T,T.V DETERMINED VALUES 


1 

2 

3 | 4 1 5 

1 » 1 

Glass 

PbO 

Protection Coefficient (Per Cent) 

Calculated for* 

Observed for 

X = 0 098 A 

X - 0 710 A 

15 Okv 

80 kv 

F-3 

F-4 

F-5 

I7_19 

Per Cent 
46 0 

51 5 

00 3 

69 8 

14 5 

17 1 

22 1 

28 6 

14 3 

16 9 

21 8 

28 6 

15 0 

17 6 

22 3 

28 6 

15 1 

17 S 

22 3 

2S 4 


7 ) 8 

Fraction of Total Calculated 
Coefficient Due to 
Components of Glass Other 
than Lead for 


0 098 A 


0 055 
046 
035 
012 


X = 0710 A 


0 044 
036 
020 
014 


* The mass aDsorpuon coemuaua * 

and Allison X-rays m Theory and Practice p 


800 


2 caiCUiauon> hcic \r — -wwi tgqg 

D Van Nostrand Co Inc New York 1935 
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particularly noticeable m barium crown 
glasses, such as BC— 1 and BC— 3 of Figure 3 

VII EMPIRICAL RELATIONS FOR PROTEC- 
TION COEFFICIENT OF FLINT GLASS 

As already noted, the theoretical rela- 
tions derived for the protection coefficient 
of glass are limited in their practical useful- 
ness by the simplifying assumptions neces- 
sary for their derivation, the most formid- 
able of which is the assumption that the 
x-radiation is homogeneous Because of 
these limitations, empirical relations be- 
tween the protection coefficient and such 
properties of the glass as density, refractive 
index, and lead-oxide and banum-oxide 
content are desuable Then, when any 
one of these properties is known, it may be 
possible to predict the protection coefficient 
of a typical x-ray protective glass from 
these empirical relations without actually 
determining the protection coefficient ex- 
perimentally The values so obtained 
agree with the accurately determined ex- 
perimental value to within a few per cent 
and are usually as good as the experimental 
value obtainable with the apparatus and 
equipment m the average x-ray laboratory 

It is comparatively easy to find empirical 
relations for a typical x-ray glass which 
contains only PbO as an effective compo- 
nent, for a banum-ffint x-ray glass the 
problem is complicated by the presence of 
an additional component, BaO 

I Protection Coefficient and Density 

The relation between the protection co- 
efficient and the density of a flint glass is 
given in Figure 5 for typical x-ray glasses 
ranging in density from 3 61 to 4 93 Over 
this range, the protection coefficient is 
found to be a linear function of the glass 
density, given by the equation 

C = 10 Ptl - 20 S, 3 61 < Prt < 4 93 (9) 

where again C is the protection coefficient 
and p E i the glass density This is in sub- 
stantial agreement with a similar equation 
by Kaye, 17 derived from a study of flin t 
glasses ranging m density from 3 2 to 4 S 

II G W C. Kaje Roentgenologj , p S9 Paul B 
Hoeber Inc New York 1929 


Equation 9, based on data obtained here 
for 90-kv radiation, holds, within the ex- 
perimental error, for radiations up to 195 
kv The values for C so obtained are about 
3 per cent lower than Kaye’s The effect 
of a small banum-oxide component may be 
noted from the points plotted also in Figure 
5 for glasses containing small quantities of 
banum oxide 

2 Protection Coefficient and Refractive 
Index 

In Figure 6 the protection coefficient of 
each flint glass studied has been plotted 
against the refractive index of the glass ob- 
tained for the D line of sodium The effect 
of a small banum component in increasing 
the protection coefficient is agam apparent 
Inasmuch as the refractive index of a glass 
is readily determined, the curve of Figure 6 
is a very convenient means for determining 
the protection coefficient of a flint glass 

S Protection Coefficient and Chemical 
Composition 

Figure 2 indicates that in general the 
protection coefficient of a flint glass de- 
pends upon the PbO contained in the glass 
and increases as this component is in- 
creased Figure 7 shows the more exact 
nature of this dependence, as made evident 
by replotting the same data with the pro- 
tection coefficient as ordinate and the PbO 
content of the glass as abscissa The 
closed cncles represent experimental data 
obtained for flint glasses listed in Table II 
The open cncles are points obtained by 
means of Equation 9 from Wright’s 18 col- 
lected data on the relation between the 
density and the PbO content of optical flin t 
glasses The crossed circles are for x-ray 
glasses containing small amounts of BaO 
It appears that the protection coefficient 
of a flint glass is an increasing function of 
the percentage of lead oxide This func- 
tion is not exactly linear but for a PbO 
component ranging from 46 to 70 per cent, 
it can be satisfactorily approximated by the 
straig ht fine equation 

“The Manufacture of Optical Glass and of Optical 
bj stems p 60 Ordnance Dept Document 2037 (U S 
Government Printing Office Washington D C , 1921) 
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From this, it is evident that the protection 
coefficient of a banum-flint glass must de- 
pend upon the quality of the incident radia- 
tion since the mass absorption coefficients 


creased As the tube voltage is increased 
further, the critical absorption limit of lead 
is reached at which the absorption coeffi- 
cient of lead is approximately doubled 



of barium oxide (BaO) contained in the glass 


of both lead and banum are involved, both 
of which are functions of nave length, 
moreover, the nave length effect must vary 
with the percentage of banum (Pr*) con- 
tained in the glass, as has already been 
noted in connection with the experimen- 
tally determined value The nature of this 
dependence is evident from a consideration 
of the manner in which the mass absorp- 
tion coefficient of an element vanes with 
effective wave length of a narrow spectral 
beam At the cntical absorption limits of 
both lead and banum, there are discon- 
tinuities in their respective absorption 
coefficients, and since these discontinuities 
occur at different wave lengths, it is evi- 
dent that there must be distinct discon- 
tinuities in the protection coefficient of a 
glass containing banum Of particular in- 
terest are the discontinuities of these ele- 
ments at their respective K absorption 
limits, which, for lead, occur at 0 1405 A 
and for banum at 0 3307 A As the x-ray 
tube voltage is increased, the K absorption 
limits of banum are approached from the 
long wave length side, and at this limit the 
mass absorption coefficient of banum is in- 
creased about sixfold The composite pro- 
tection coefficient as given by Equation b 
will, therefore, be correspondingly m 


For radiation of this quality, the protection 
coefficient will, therefore, be decreased 
since the mass absorption coefficient of lead 
occurs in the denominator of Equation 8 
As a result of these discontinuities the pro- 
tection coefficient of a glass containing 
banum should have a maximum value m 
the interval 0 1405 A <X> 0 3307 A In 
Figure 4 the ratio of the mass absorption 
coefficient of banum to that of lead has 
been plotted as a function of wave length 
for a narrow spectral band of radiation 
For heterogeneous radiation, no distinct 
discontinuities m the protection coefficient, 
such as shown in Figure 4, are to be ex- 


pected However, since any heterogeneous 
beam having a minimum wave length less 
than 0 1405 A has some radiation lying m 
the above-mentioned interval, the effect of 
the banum component in the glass is to in- 
crease the protection coefficient The ac- 
tual increase depends upon what fraction of 
the total energy of the composite beam falls 
within the interval 0 1405 A <X> 0 3307 
A As the x-ray-tube voltage is increased 
above 105 kv less and less of the total en- 
ergy of the beam falls within this mteiwal 
and the protection coefficient is correspond- 
mgly decreased, as has already been noted 
from the experimental data This effect is 
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Further study of the relation between 
this increase in protection coefficient with 
the BaO component of the glass reveals 
that for radiation of a given quality, the 
amount by which the coefficient is in- 
creased is approximately a linear function 
of the BaO component and, as is to be ex- 
pected, is essentially independent of the 
PbO component In Figure S the amount 
by which the protection coefficient of a 
banum-flint glass exceeds that of a flint 
glass containing the same percentage of 
PbO, has been plotted as a function of the 
BaO component of the banum-flint for 
three different tube voltages, 90, 150, and 
195 kv The points of Figure 8 show con- 
siderable scattenng ansmg from the extent 
to which components other than PbO and 
BaO contribute appreciably to the total 
protection coefficient of the glass How- 
ever, for x-ray banum flints this scattenng 
is no greater than 3 per cent of the total 
protection coefficient of the glass One ex- 
ception is to be noted, an “'experimental” 
x-ray glass containing 2 per cent of U0 3 
(uranium tnoxide) , in this case the heavy 
oxide had been included m order to test the 
effect of heavy oxides other than those of 
lead and banum From the data plotted m 
Figure 8, the following relations have been 
obtained 

For 90 kv C B .o - 0 727P B .o + 1 2 (11) 

For 150 kv C B .o - 0 586P B ,o + 1 0 (12) 

Where 0 < P B .o < 15 

where P B »o is the percentage of banum ox- 
ide m the banum flint, and C Ba0 is the 
amount by which the protection coefficient 
of a banum fhnt exceeds that of a flint con- 
taining the same percentage of lead oxide 

2 Protection Coefficient and Chemical 
Composition 

By adding Equations 10 and 11 an ex- 
pression is obtained for the protection co- 


efficient of a banum-flint glass for 90-kv 
x-rays in terms of the banum-oxide and 
lead-oxide components of the glass 

C * 0 553Pp b o + 0 727 P b .o - 9 3 (13) 

)Sfe<15 

The corresponding equation for 150-kv 
x-rays is obtained by the addition of Equa- 
tions 10 and 12, 

C = 0 553 + 0 586P b ,o - 9 5 (14) 

Equations 13 and 14 are based on obser- 
vations of flint glasses approximately 6 
mm thick Kaye 19 has reported that for 
radiation of a given quality the lead equiva- 
lent of banum-sulphate plaster is not 
stnctly proportional to the thickness of the 
matenal He found that the departure 
from the linear relationship between lead 
equivalent and thickness increases with the 
x-ray voltage and is quite marked for 200- 
kv x-rays Equations 13 and 14 have been 
tested for glasses up to 10 0 mm in thick- 
ness and have been found satisfactory 
However, it should not be assumed that 
these equations are valid for glasses vary- 
ing very much from the thickness for which 
they were derived 

In Table V, the experimentally deter- 
mined protection coefficients for 90- and 
150-kv x-rays of all banum-flint glasses 
studied are compared with the coefficients 
calculated by means of the empincal Equa- 
tions 13 and 14 

The wnter acknowledges the co-opera- 
tion, assistance, and advice of Launston S 
Taylor, under whose supervision this work 
was done 


u G W C. Kaye, Roentgenology, p 93 Paul B 
Hoeber, Inc New York, 1929 
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C m 0 563(Prbo — 10), 40 < Pn,o <70, (10) 

where P Pb0 is the per cent of PbO contained 
m the glass X-ray glasses commercially 
available fall well within the range of PbO 
components for which this linear approxi- 
mation is satisfactory 

In Table IV the experimentally deter- 
mined protection coefficients for 90- and 
150-kv \-rays of all flint glasses studied 
are compared with the coefficient calcu- 
lated by means of Equation 10 

Yin EMPIRICAL RELATIONS FOR BARIUM- 
rLINT GLASS 

1 Effect of Added Barium Oxide on Pro- 
tection Coefficient 


That there is a marked increase in the 
protection coefficient of an x-ray glass 
when BaO is added has already been noted 
m the discussion of Figure 3 Some idea of 
the effectiveness of even a very small BaO 
component m an \-ray glass can be ob- 
tained from Figure 7 m which, for 90-kv 
radiation, the two points with crosses are 
for glasses containing 2 3 and 13 9 per cent 
of BaO m addition to their PbO compo- 
nent It is apparent that for radiation of 
this quahty, as httle as 0 5 per cent of BaO 
results in an appreciable increase in the 
protection coefficient of the glass For 
more penetrating radiation the effect of the 
BaO component is less, but is still appre- 
ciable 


TABLE IV — FLINT GLASSES 


Glass 

Classification 



r 1 

Commercial x rn> 

r -3 

Optical flint 

F-4 

4 

r s 

Commercial x rn> 

r o 


r-12 

Optical flint 


Protection Coefficient (Per Cent) for- 
90 kv I 150 kv 



90 kv 

Experimental 

Calculated 

15 0 

16 0 

16 1 

14 9 

17 8 

18 0 

22 3 

22 8 

23 9 

25 4 

28 4 

28 1 



TABLE V EXPERIMENTAL VALUE OF PROTECTION COEFFICIENT OF BARIUM-FLINT GLASSES 

COMPARED WITH VALUES CALCULATED BY MEANS OF EQUATIONS 13 AND 14 

Protection Coefficient (Per Cent) for— 

Glass PbO BaO 90 kv 150 kv 

Experimental I Calculated Experimental ! Calculated 


BF 27 b 
BF-28” 

BF-29 

BF-30 

BF-31 

* Equations 13 and 
less than 46 per cent 
b Glass BF-27 is an 
« Glass BF-28 is an 


Ol U I VI | ! 

14 do not stncUy apply here since the percentage of lead ox.de (PbO) m these glasses is 

experimental x ray glass containing 5 per cent of TiO, 
exoerunental x ray glass containing 2 per cent of UO, 
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Further study of the relation between 
this increase in protection coefficient with 
the BaO component of the glass reveals 
that for radiation of a given quality, the 
amount by which the coefficient is in- 
creased is approximately a linear function 
of the BaO component and, as is to be ex- 
pected, is essentially independent of the 
PbO component In Figure S the amount 
by which the protection coefficient of a 
banum-fLint glass exceeds that of a flint 
glass containing the same percentage of 
PbO, has been plotted as a function of the 
BaO component of the banum-flint for 
three different tube voltages, 90, 150, and 
195 kv The points of Figure 8 show con- 
siderable scattering arising from the extent 
to which components other than PbO and 
BaO contribute appreciably to the total 
protection coefficient of the glass How- 
ever, for \-ray barium flints this scattering 
is no greater than 3 per cent of the total 
protection coefficient of the glass One ex- 
ception is to be noted, an “experimental” 
x-ray glass containing 2 per cent of U0 3 
(uranium tnoxide) , in this case the heavy 
oxide had been included in order to test the 
effect of heavy oxides other than those of 
lead and barium From the data plotted in 
Figure 8, the following relations have been 
obtained 

For 90 kv C B »o «= 0 727 Pbio + 12 (11) 

For 150 kv C B »o ** 0 586P B »o + 10 (12) 

Where 0 < P B »o < 15 

where P Ba0 is the percentage of barium ox- 
ide in the barium flint, and C B „o 1S the 
amount by which the protection coefficient 
of a barium flint exceeds that of a flint con- 
taining the same percentage of lead oxide 

2 Protection Coefficient and Chemical 
Composition 

By adding Equations 10 and 11 an ex- 
pression is obtained for the protection co- 


efficient of a banum-flint glass for 90-kv 
x-rays in terms of the banum-oxide and 
lead-oxide components of the glass 


C = 0 553Ppb0 + o 727 Pb.0 - 9 3 


Where j 


46 < Ppbo < 70 
0 < Pb»o < 15 


(13) 


The corresponding equation for 150-kv 
x-rays is obtained by the addition of Equa- 
tions 10 and 12, 


C = 0 553 + 0 586P b .o - 9 5 


(14) 


Equations 13 and 14 are based on obser- 
vations of flint glasses approximately 6 
mm thick Kaye 19 has reported that for 
radiation of a given quality the lead equiva- 
lent of banum-sulphate plaster is not 
strictly proportional to the thickness of the 
matenal He found that the departure 
from the hnear relationship between lead 
equivalent and thickness increases with the 
x-ray voltage and is quite marked for 200- 
kv x-rays Equations 13 and 14 have been 
tested for glasses up to 10 0 mm m thick- 
ness and have been found satisfactory 
However, it should not be assumed that 
these equations are valid for glasses vary- 
ing very much from the thickness for which 
they were derived 

In Table V, the experimentally deter- 
mined protection coefficients for 90- and 
150-kv x-rays of all banum-flint glasses 
studied are compared with the coefficients 
calculated by means of the empincal Equa- 
tions 13 and 14 

The writer acknowledges the co-opera- 
tion, assistance, and advice of Launston S 
Taylor, under whose supervision this work 
was done 


"GW C Kaye, Roentgenology, p 93 Paul B 
Hoeber, Inc , New York, 1929 
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C «= 0 553(P rw ~ 19), 40 < Prto <70, (10) 

where P pbo is the per cent of PbO contained 
in the glass X-ray glasses commercially 
available fall well withm the range of PbO 
components for which this linear approxi- 
mation is satisfactory 

In Table IV the experimentally deter- 
mined protection coefficients for <)0- and 
150-kv \-rays of all flint glasses studied 
are compared with the coefficient calcu- 
lated by means of Equation 10 

VIU EMPIRICAL RELATIONS FOR BARIUM- 
FLINT GLASS 

1 Effect of Added Barium Oxide on Pro- 
tection Coefficient 


That there is a marked increase m the 
protection coefficient of an \--ray glass 
when BaO is added has already been noted 
m the discussion of Figure 3 Some idea of 
the effectiveness of even a veiy small BaO 
component in an \-ray glass can be ob- 
tained from Figure 7 m which, for 90-kv 
radiation, the two points with crosses are 
for glasses containing 2 3 and 13 9 per cent 
of BaO in addition to their PbO compo- 
nent It is apparent that for radiation of 
this quality, as little as 0 5 per cent of BaO 
results m an appreciable increase m the 
protection coefficient of the glass For 
more penetrating radiation the effect of the 
BaO component is less, but is still appre- 
ciable 


TABLE IV — FLINT GLASSES 





Protection Coefficient (Per Cent) for — 

Glass 

Classification 

PbO 

90 kv 

150 kv 




Experimental 

Calculated 

Experimental 

Calculated 

r-i 

Commercial x ray 

% 

46 1 

15 0 

15 0 

15 1 

15 0 

r-3 

Optical flint 


15 1 

14 9 

15 0 

14 9 

F-4 

51 5 

17 S 

18 0 

17 6 

18 0 

r 5 

Commercial x ray 


22 3 

22 8 

22 3 

22 8 

F 9 

05 0 

23 9 

25 4 

24 0 

25 4 

F-12 

Optical flint 

09 8 

28 4 

28 1 

28 6 

28 I 


TABLE V — EXPERIMENTAL VALUE OF PROTECTION COEFFICIENT OF BARIUM-FLINT GLASSES 
COMPARED WITH VALUES CALCULATED BY MEANS OF EQUATIONS 13 AND 14 

Protection Coefficient (Per Cent) for— 


Glass 


BF-1* 
BF 2‘ 
BF-3* 
BF 5 
BF-7 

BF 9 

BF-12 

BF-14 

BF-I5 

BF-17 

BF-I8 

BF-20 

BF-22 

BF-24 

BF-26 

BF 27 b 
BF'28” 
BF-29 
BF-30 
BF 31 


PbO 

BaO 

% 

% 

G S7 

29 15 

23 5 

14 5 

44 1 

< 1 

47 1 

14 35 

45 38 

15 02 

60 0 

< 1 

52 0 

13 94 

53 15 

13 01 

52 0 

14 7 

51 2 

15 50 

02 6 

2 34 

61 0 

2 52 

60 9 

6 5 

62 1 

5 3 

61 24 

5 50 

52 6 

14 6 

62 0 

5 3 

62 0 

8 0 

62 0 

10 0 

61 0 

9 7 


90 kv 


Experimental j Calculated 


Experimental 


15 3 
14 8 

26 4 
20 0 

23 4 

29 4 

30 0 
29 9 

29 7 

27 0 

27 0 

28 3 
28 4 
28 7 

31 0 

30 5 

31 4 
33 4 


15 7 

14 2 

15 1 
27 2 

26 7 

24 0 
29 6 

29 6 

30 5 
30 3 

27 0 
26 6 

29 1 

28 9 
28 0 

30 4 
28 8 
30 2 
32 3 


150 kv 


13 6 

14 7 
24 6 

24 7 

23 5 
27 7 

27 7 

28 2 
28 0 

26 5 

27 0 

28 0 
28 0 

25 1 

28 8 

29 6 

30 1 

31 7 
30 6 


Calculated 


11 4 

12 0 
14 9 

25 0 
24 4 

23 7 
27 4 

27 5 

28 2 

27 9 

26 5 
26 0 

28 0 
28 0 

27 6 

28 1 
27 9 

29 5 

30 7 
29 9 


* Equations 13 and 
less than 46 per cent 
b Glass BF-27 is an 
0 Glass BF-28 is an 


14 do not strictly apply here 


experimental x-ray glass containing 5 per cent of TiO, 
experimental x ray glass containing 2 per cent of UO, 


__ f__ 1 ~ 

since the percentage of lead oxide (PbO) in these glasses is 
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Fig 2 Fig 3 

Figs 2 and 3 Same patient Radiographic examination of the esophagus and stomach shows no evidence 
of obstruction in an} portion of the esophagus There is at present no irregulant} in contour such as 
might suggest the presence of a neoplasm at the cardiac end of the esophagus or stomach 



SURGER1 

Aehie\ ements of radical surgery in car- 
cinoma of the esophagus are reported by 
Torek and Bggers, m the United States, 
and more recently by Tudor Edwards and 
G Grey Turner, m England However, 
the technical difficulties of the operation 
are so great, the disease so well established 
when first diagnosed, and the condition of 
the patient so poor, that only in excep- 
tional cases can any kind of success be 
hoped for Hoy e\ er, palhatne surgery, 
gastrostomy in selected eases, is often indi- 
cated for the relief of obstruction and for 
feeding purposes to stave off starvation 
The rest given to the esophagus often re- 
lieves the pain due to the associated inflam- 
matory congestion 


TREATMENT BY RADIATION 

Reports of the complete regression of 
histologically proven epidermoid carcinoma 
of the esophagus by radiation methods 
have been reported m the hterature Gui- 
sez, usmg radium m tube or bougie form 
and inserting it into the lumen of the esopha- 
gus, has reported good palliative results 
in a large senes of cases By this method 
he was able to obtain freedom from symp- 
toms m some eases for 11, 10, and 5 years 
Holfelder had the opportunity to do post- 
mortem examination of a 65-year-old pa- 
tient with epidermoid carcinoma of the 
esophagus, who died five months after pro- 
tracted roentgen therapy of bronchopneu- 
monia The esophagus was completely 
healed, with smooth walls, a linear scar 



ESOPHAGEAL-GASTRIC CARCINOMA SUCCESSFULLY TREATED BY PROTRACTED 

FRACTIONAL X-RAY 

(six-year survival) 

_ By SAMUEL M BAUM, M D , New York City 

From the Radiation Therapy Department, Beth Israel Hospital, Director, Dr I Seth Hirsch 


INTRODUCTION 

C ARCINOMA of the esophagus consti- 
tutes from 2 to 5 per cent of all cases 
of malignant disease 
It has been shown statistically (Hoff- 
man) that cancer of the esophagus is far 
from being a rare disease At the present 
time it is responsible for over two thousand 
deaths per annum 'The death rate from 
this disease has increased from 1 0 per hun- 
dred thousand in 1915, to 1 7, in 1932, in 
the United States Registration Area The 
rate for males is much higher than that for 
females In England and Wales, in 1931, 
it i\ as 9 09 per hundred thousand for men 
and 2 99 for women 

Of 37 cases of esophageal cancer seen 
from 1929 to 1935, 27 were males and 10 
females Its greatest incidence occurs be- 
tween the ages of 50 and GO years 

ANATOMIC LOCATION 

The most frequent site of predilection is 
the thoracic portion of the esophagus, then 
the cardiac, and the least frequent is the 
cervical portion 

PATHOLOGIC TYPES 

There are several pathologic types (1) 
The bulky, polypoid tumors which extend 
into the lumen of the esophagus causing 
early obstructive symptoms, (2) The shal- 
low ulcerating type, causing early symp- 
toms of mediastinal involvement with 
chmcal signs of pain and backache, al- 
though metastases and obstructive symp- 
toms may be absent, (3) The infiltrating 
scirrhous type which invades the esopha- 
geal wall, encircling the lumen, and pro- 
ducing fixation of the walls with marked 
obstruction 

diagnostic methods 
R adiologic examination with the aid of 



Fig ] There is marked dilatation of the lower 
end of Ihe esophagus just abo-ve the diaphragm 
Be> ond is a carcinoma of the esophagus and cardiac 
end of the stomach 

the opaque banum mixtures will show the 
site of the growth, its extent, and degree of 
obstruction It will at the same time 
exclude other conditions simulating car- 
cinoma 

Esopbagoscopy will reveal the pathologic 
type of growth, and the anatomic location 
of the tumor The instrumental examina- 
tion gives the opportunity to investigate 
the amount of patency of the lumen and 
opportunity for removal of a portion of the 
growth for histologic examination 

The most frequent histologic structure 
is that of epidermoid carcinoma, acan- 
thoma Homification or pearl formation 
is not common Broders finds the majority 
of the tumors to fall into Grade III and IV, 
which would make them fairly radiosensi- 
tive 
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of the middle and lower third Beyond 
this the mucous membrane was found infil- 
trated and thrown into folds, slightly be- 
yond this was found a tumor mass, arising 
from the anterior wall of the esophagus, 
winch partially occluded the esophageal lu- 
men A piece of tissue was removed for mi- 
croscopic study The tumor was quite 
vascular and a free flow of blood followed 
the removal of the biopsy specimen 

The microscopic findings of the small 
fragments removed (Path No 17,395) re- 
vealed a squamous-cell carcinoma with 
homification The stroma was edematous 
and there was secondary infiltration of leu- 
kocytes and lymphocytes 

Other laboratory findings were as follows 
unne, essentially negative, blood, red 
blood cells, 3,S00,000, hemoglobin, 62 per 
cent, white blood cells, 15,500, polymor- 
phonuclears, 72 per cent, mononuclears, 
2S per cent, Wassermann, negative, blood 
chemistry, glucose, 125 mgm , non-protem- 
mtrogen, 40 

TREATMENT 

High voltage \-ray therapy, the pro- 
tracted fractional method, was immedi- 
ately instituted following the establishment 
of a definite diagnosis of squamous-cell car- 
cinoma It was felt that a gastrostomy was 
not indicated as the patient was able to 
take liquid nourishment and retain it 

The technical factors were 200 kv , 4 ma , 
70 cm distance Filtration was through 2 
mm Cu and 1 mm A1 Large portals 
averaged 400 sq cm Daily treatments were 
given Cross-firing of the lower esophagus 
and cardiac end of the stomach was done 
through upper abdominal and right and 
left oblique portals, each portal receiving 
about 5,000 r units Forty -two treatments 
Here gnen over a penod of 69 days, the 
average dose per treatment being 480 r 
units Each portal was gnen the maxi- 
mum skin toleration until a radio-epider- 
mitis resulted 

Early m the course of treatment, which 
nas effectne from the beginning, the pa- 
tient began to show improvement in swal- 
lowing After a month of treatment he 



Fig 0 Photomicrograph X 300, from same 
case 


was able to take solid food The localized 
pain had diminished , the patient felt gen- 
erally better and showed a tendency to gam 
weight Soon after the completion of the 
treatment the patient was able to take all 
solid foods He had no substernal pam or 
pain when swallowing The radiographic 
examination at that time showed only a 
slight degree of irregularity at the cardiac 
end of the esophagus, corresponding to the 
site of the original lesion 

The patient has been seen and examined 
m the follow-up clinic for the last six years 
When seen on March 29, 1936, his weight 
was 170 pounds, a gain of 26 pounds smce 
treatment Blood examination showed 
red blood cells, 5,000,000, hemoglobin, 80 
per cent, white blood cells, 5,000 The pa- 
tient has been carrying on his usual occu- 
pation for the last four years, and is able 
to eat everything with no pam The 
fluoroscopic and radiographic examina- 
tions show no evidence of obstruction in 
any portion of the esophagus 

RESUME 

The possible reason for success m the 
treatment of our case may be due to lim- 
ited localized involvement, the relative 
radiosensitn lty of the growth, and the 
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r*K 4 rig 5 

1 ig 4 Photomicrograph X 100 Biopsy from esophageal tumor through bronchoscope Squamous ceil 
carcinoma There arc nianj tumor cells with \er> large nuclei The stroma of the carcinoma is partly 
edematous Parts of the tumor arc infiltrated with leukocytes and lymphocytes 
Tig ,5 Photomicrograph X 200, from same case 


marking the site of the former neoplasm 
Histologic examination of the nail of the 
esophagus m the region of the scar failed to 
reveal tumor cells 

High voltage \-rays administered 
through several portals, giving good pallia- 
tive results in six cases, has recentty been 
reported by Levitt 

The question as to the best plan of treat- 
ment m carcinoma of the esophagus cannot 
be answered m the light of present knowl- 
edge and experience Whether surgery, x- 
rays, radium, or a combination of surgery 
and some form of radiation is to be the 
method of choice is a question to be deter- 
mined in the future, as lasting clinical re- 
sults accumulate 

It is m an endeavor to improve the out- 
look m cases of esophageal cancer that I 
thought it of value to report the following 
interesting case 

Case Record —Male, aged 53 years, when 
first seen m March, 1929, complained of 
difficulty in swallowing and substemal pain 
of about one year’s duration About a 
year previously, the patient had had a 
hemorrhage from his stomach, vomiting a 
large amount of blood Thereafter, be- 


cause he began to notice progressive diffi- 
culty in swallowing, particularly solid 
foods, he was on a fluid diet The patient 
lost about ten pounds in the last three 
months, with considerable loss of strength 
He had never been seriously ill before 
There is no family history of cancer 

The physical examination showed exn- 
dence of loss of flesh and moderate pallor 
and weakness He was able to walk about, 
but was weak and appeared to be chroni- 
cally ill The teeth were m very poor condi- 
tion, showing pyorrhea and canes The 
chest was barrel-shaped and hyperreso- 
nant There were no palpable abdominal 
masses 

Roentgen examination of the gastro-in- 
testinal tract showed a marked dilatation 
of the lower end of the esophagus, and dis- 
tal to this a tumor mass involving the 
esophagus and cardiac portion of the stom- 
ach There were no pulmonary metastases 
Esophagoscopy under local anesthesia, 
using 10 per cent cocain and adrenalin solu- 
tion, showed spasticity of the upper por- 
tion of the esophagus, which yielded only 
after prolonged pressure The mucous 
membrane was normal up to the junction 







A CASE OF BILATERAL OSTEOCHONDRITIS 
DEFORMANS JUVENILIS COXAE 

(legg-calve-perthes disease) 

By JOSEPH F ELWARD, M D , and ROBERT A BIER, MA.MD, Washington, D C 


oftenest associated with 
s’ name, this rare affection 
hip joint was originally re- 
ported by Legg (1) in America m June, 

1909, although his first pubhshed contribu- 
tion to the subject did not appear until 
February of the following year In July, 

1910, Calv6 (2), m France, evidently un- 
aware of the work of Legg, described under 
the title of pseudo-covalgia a senes of cases 
almost identical with those reported by the 
latter Finally, in October, 1910, Perthes 
(3) pubhshed in Germany still another se- 
nes of cases, apparently identical also with 
those adduced by Legg and Calve earher m 
the same year Perthes entitled the dis- 
ease descnbed by him arthritis deformans 
juvenilis However, he was subsequently 
obliged to alter the title, because of his in- 
ability to discover any evidence of inflam- 
mation of a portion of synovial membrane 
and head of the femur removed by him, re- 



articular contacts occurring in a defective 
manner and occasioning, under the in- 
fluence of fatigue or suddenly accelerated 
growth, the development of painful symp- 
toms similar to those experienced in all arti- 
cular malformations 

The consensus of opinion is that the 
usual age of onset lies between three and 
twelve years, although the disease is occa- 
sionally encountered m adults It occurs 
on an average of from two to four times 
more frequently m males than in females 
While both hips are apparently equally 
liable, the unilateral is by far more com- 
mon than the bilateral type Thus, among 
3S cases collected from the literature by 
Perthes (3) in 1910, there were 12 cases of 
bilateral affection in five males and seven 
females, ranging in age from seven to 30 
years Of 55 cases observed personally 
by Legg (5), seven were of the bilateral 
type In 1919 Watkins (7) demonstrated 


christening the disease, in 1913, osteochon- 
dritis deformans juvenilis (4), the principal 
changes having later been found by him in 
the subchondnal bone m the head of the 
femur In 1916, Legg (5) entitled the dis- 
ease first descnbed by him osteochondral 
trophopathy of the hip joint Calvfi (6) in 
his turn proposed m 1921 the substitution 
of the designation coxa plana for the less 
accurate title ultimately suggested by 
Perthes, believing it bnefer and more truly 
descnptive of the character of the malady 
From the foregoing history it is clear that 
to Legg belongs the credit for the discovery 7 
of the disease, and his name, therefore, 
most appropnately appears first m the 
eponymic tnad in the subtitle of our 
article 

The affection under consideration may- 
be defined as an acquired articular malfor- 
mation charactenzed by flattening of the 
supenor femoral epiphyses and regenera- 
tion of the epiphy seal osseous nucleus, the 


a case of the latter form in a boy of five 
Sundt (8), in 1920, reported his observa- 
tions of seven cases of bilateral involve- 
ment (among a total of 75 cases studied by 
him), four of them m boys, the sex of the 
other three patients not being specified In 
1922, Platt (9) reported a senes of 23 cases, 
twelve in males and eleven in females, two 
of them being bilateral, one in a boy of nine, 
the other m a girl of eight Chruscz (10), 
in 1925, descnbed a case of bilateral 
Perthes disease associated with clubfoot m 
a five-year-old girl Wassink (11), in 1927, 
contributed a case of bilateral disease in a 
female patient of unstated age In 1929, 
Kaiser (12) reported the occurrence of an 
apparently hereditary form of bilateral os- 
teochondntis deformans coxae m several 
members of the same family More re- 
cently, in 1931, Orth (13) descnbed a case 
of bilateral Perthes disease, unsuspected 
and revealed by trauma, m a man 47 years 
of age It is believed that no additional 
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fractioning of the dose and prolongation of 
the treatment 
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absence of local tenderness, swelling, or show irregular calcification, some parts re- 
muscular atrophy vealing increased density, while others un- 

Although it is extremely difficult in fre- dergo rarefaction which contmues until the 



Fig 1 Case 1 


quent instances to distinguish the condi- 
tion clinically from epiphyseal coxa vara, 
tuberculosis, and other diseases, inasmuch 
as the radiographic appearances precede the 
clinical signs, the diagnosis can generally be 
made by roentgen rays The radiographic 
changes peculiar to the disease consist 
briefly in the development of a distortion 
of the head of the femur, which apparently 
becomes flattened out, and in a broadening 
and stuntmg of the femoral neck At first 
an increase m the density and a diminution 
in the size of the bony nucleus causes the 
head of the bone to appear flattened, the 
size of the epiphyses remaining unchanged, 
but the joint inters al appearing larger, 
since less space is occupied by the bony 
shadow The bon\ nucleus next begins to 


bony nucleus appears fragmented (that is, 
broken up into areas wherein lime salts are 
considerably increased m amount, with in- 
tervals of diminished calcification between 
them) The cartilage, deprived of its bony 
support, and beginning to give way, loses 
its spherical shape and spreads out later- 
ally The deformed cartilaginous envelope 
surrounds the circumference of the ace- 
tabulum, and when the bony nucleus re- 
forms, its shape is limited by the bounda- 
ries of its cartilaginous envelope The frag- 
ments begin to coalesce, and the density of 
the entwe epiphysis thereupon gradually 
diminishes until it becomes uniform and 
equal to that of the opposite side, even- 
tuafly increasing m size until it practically 
fills its flattened, cartilaginous envelope 
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cases of the bilateral type have since been 
recorded in the literature 

The etiology of the affection has been 
continually m dispute Various and sun- 
dry theories have been formulated and ad- 
vanced in an endeaior to account for its 
origin Chief among the more tenable of 
these are 

(1) The traumatic, theory, propounded by 
Legg (1), according to which the disease is 
the result of vascular imbalance between 
the head and the neck of the femur, m con- 
sequence of slight trauma to the part, a hy- 
pothesis supported by the histor) of 
trauma in the majority of cases 

(2) The developmental theory, adduced by 
Calot (14), who bcheies that there is m- 
\ olved a condition of arrested development 
of the hip joint, marked by an imperfect])" 
formed and shallow acetabulum and a 
small, malformed head, with a tendency to 
congenital dislocation of the hip, the result 
being that the head fits imperfectly into 
the acetabulum, with consequent osteo- 
chondritis from the mechanic al disability 
In this connection, Jansen (15) proposed a 
theory to the effect that, m subjects who 
dc\ elop pseudo-co\algia, the curve of the 
acetabulum is flatter than the curve of the 
femoral head, this being caused either by 
excessive thickness of the bony floor of the 
acetabulum, or by imvard deflection of the 
ischium in the direction of the mid-lme 
(ischium varum) He asserts that these 
abnormalities are produced by a small am- 
motic sac, which either tends to flex and 
adduct the hip joint and lever the head out 
of the acetabulum, thus lessening the nor- 
mal pressure of the head against the ace- 
tabulum, or by being drawn tightly over 
the buttock, bends the ischium inwards 

(3) The injective theory, whose numerous 
supporters (among them Platt (9), its 
ablest advocate) declare that the condition 
is frequently associated with pyrexia, en- 
larged tonsils, or chronic ear disease, the 
defenders of the theory holding the view 
that the disease is hematogenous in origin 
like osteomyelitis, and pointing out the 
clinical resemblance of pseudo-coxalgia in 
its active stage to infective arthritis 


Theories of congenital abnormalities of 
ossification, rickets, syphilis, and varia- 
tions in activity of endocrine glands have 
been advanced m turn by their respective 
proponents and rejected because they were 
found to be based upon unsound evidence 
In many instances the clinical symptoms 
and signs of the disease are so indefinite 
that it is unrecognizable m its early stages 
The most common symptom during onset 
is a limp, which is painless and frequently 
intermittent, or a tendency to drag the af- 
fected limb, with, usually, a slight degree 
of muscle-spasm, the possible amount of 
movement in the joint depending largely 
on the extent of the latter There may be 
slight or well marked muscular atrophy 
Pyrexia is sometimes noted During the 
active stage, which vanes m length from 
about six to eighteen months, there are 
gradual disappearance of the limp (the lat- 
ter, however, at times recumng sporadi- 
cally for bnef penods and occasionally con- 
tinuing indefinitely), spontaneous disap- 
pearance of spasm, and, mvanably, limita- 
tion of range of abduction and internal ro- 
tation and, less commonly, of flexion, this 
physical sign being often conspicuous The 
restriction depends upon a combination of 
factors, namely, localized spasm of the ad- 
ductor group of muscles, true shortening of 
adductors, and, in the later stages, the ac- 
tual mechanical changes m the joint result- 
ing from the deformation of the head of the 
femur Prominence of the trochanter on 
the affected side is a cardinal sign Short- 
ening of the limb is rare, but, if present, is 
barely appreciable The third stage of ap- 
parent recover)", with preservation of func- 
tion in the hip joint, is characterized by the 
persistence throughout life of trochanteric 
thickening and a limitation of the range of 
abduction Accordingly, while recognition 
of the affection is mainly dependent on 
radiography, a tentative clinical diagnosis 
is warranted in presence of the typical pic- 
ture of symptoms of recent origin usually 
referred to one hip, i e , a hip joint com- 
pletely fixed by spasm in the position of ad- 
duction, undue prominence and palpable 
thickening of the trochanter, and complete 
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ture was good, but the patient limped on 
the left leg when walking Thoracic and 
abdominal organs were normal Genitalia 
were normal Knee reflexes were present 
and equal There was no limitation of mo- 
tion or pam on manipulation of the lower 
extremities, particularly the left There 
was no shortening The ears were nega- 
tive The nose contained a slight amount 
of discharge, particularly on the left side 
The teeth were small and well formed 
Buccal mucosa was normal m color The 
throat revealed evidence of a previous 
tonsillectomy, but there was a tmy tab 
of tonsillar tissue m the right tonsillar 
fossa 

Tentative diagnoses of tuberculosis of 
the hip joint, tuberculosis of the spine, and 
subacute epiphysitis were considered in 
turn A tuberculin test was made (right 
forearm) and an x-ray examination of spine 
and hips was ordered After 24 hours the 
site of the tuberculin test was inflamed, in- 
durated, and elevated, the area measunng 
2 5 by 3 centimeters 

Radiographic examination of the lumbar 
spme, pelvis, and hip joints showed the 
lumbar spme and pelvis within normal lim- 
its The hip joints exhibited some shght 
irregularity of the articulating surface of 
the acetabulum, with fragmentation of the 
epiphyses of the heads of both femurs 
There were small areas of destruction and 
proliferation of bone on the diaphyseal 
side of both epiphyses, with shght broad- 


ening of the neck of each femur, especially 
the right 

Accordingly, a roentgen-ray diagnosis of 
bilateral osteochondritis deformans juven- 
ilis coxae (Perthes disease of both hip 
joints) was established 
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The reformed femoral head undergoes 
molding which persists throughout life, re- 
sulting m one of two types of head, namely, 
globular-round or oval 
The contour of the neck of the femur al- 
ters, its upper part becoming broader and 
its upper angle rounding ofT, until subse- 
quently there is a shortening of the entire 
neck, producing an apparent coxa vara 
In the beginning of this stage, an ill-defined 
zone of change in calcification produces a 
sponge-like area in the upper part of the 
neck, this metaphyseal change being early 
and constant Later on, a regular pattern- 
like appearance is occasionally remarked, 
with zones of increased calcification ar- 
ranged as pockets opening toward the epi- 
physeal line, each enclosing a correspond- 
ing area of rarefaction This phenomenon 
is associated with fragmentation and dis- 
appears during healing 

There is some question as to changes in 
the acetabulum, certain authors being in- 
clined to regard these as relatively unim- 
portant, even if actually existent Thus, 
Perthes (3) asserts that the acetabulum 
shows changes only in advanced stages, 
while Sundt (S) considers that the acetabu- 
lum is normal in the late stages of the dis- 
ease Platt (9), on the other hand, believes 
that changes visible at ever}'- stage should 
be regarded m part as the adaptation of the 
cavity to the altered lines of pressure 
through the deformed head, and partly as 
of the same nature as the transformation 
which the epiphyseal nucleus undergoes, 
and hence truly specific 

While spontaneous recovery without 
complete disability is the rule, there is con- 
siderable difference m the final results, par- 
ticularly as regards function of the limb 
and comfort of the patient Legg agrees 
with a number of other observers m the 
opinion that treatment has no effect upon 
the condition However, it is generally be- 
lieved that if treatment be instituted be- 
fore the cartilaginous envelope of the epi- 
physis has become deformed, the subse- 
quent malformation will be much less 
marked, although fragmentation and cycli- 
cal osseous changes will not be entirely 


obviated thereby The treatment most 
widely prescribed consists of fixation m an 
abducted position, the required duration of 
fixation being carefully controlled by re- 
peated roentgen-ray examinations to de- 
termine the degree of reealcifieation at- 
tained by the head of the bone In acute 
cases with a considerable degree of spasm 
and pam, fixation is sometimes insufficient 
for relief of the latter, and some form of ex- 
tension apparatus may be required to over- 
come muscular spasm Operative inter- 
vention is regarded as unwarranted by the 
majority of surgeons However, m cases 
which subsequently exhibit roentgen-ray 
evidence of osteo-arthntis, operation for 
the purpose of remodeling the head of the 
femur may be advisable 

In view' of the comparative rarity of the 
bilateral form of the affection, it is felt that 
the follownng history of a case from our own 
practice will not be devoid of interest 
A w'hite, female child five years of age, 
W'hen first seen on Aug 30, 1932, com- 
plained of pain in her left leg The pa- 
tient was a first baby, delivered by instru- 
ments, her weight at birth having been 
eight pounds four ounces Her father and 
mother had always enjoyed excellent 
health The child was never breast-fed, 
but w'as put on a modified cows’ m i lk for- 
mula She had suffered from no conta- 
gious diseases save an attack suggestive of 
diphtheria m April, 1932 

Five months prior to consultation with 
us, the patient began to complain of stiff- 
ness in the left limb on arising, and, except 
in the morning, limped without pam dunng 
the day When her attention was called to 
her limp, she would stop it She was taken 
to a physician, who ordered more rest 
Following this advice, the child was kept 
quiet for two weeks, dunng which time the 
limp disappeared, but recurred six weeks 
later, whereupon the patient was referred 
to us 

Physical examination revealed a fairly 
well developed, well nounshed female 
child, with clear, tanned skin, and hair nor- 
mal in amount and of good texture There 
was no undue glandular enlargement Pos- 
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x-ray treatment, the thickening of layers 
of connective tissue in the gland and the 
infiltration of these layers with lympho- 
cytes without apparent change m the 
epithelium 

Reports of observations of Walters, 
Anson, and Ivy, who treated the thyroid 
glands of dogs, showed hyperplasia They 
also noticed considerable radioresistance 
on the part of normal thyroid glands of 
dogs 

The foregomg shows that the experi- 
mental literature gives no exact data of 
the effect of x-rays upon the thyroid, and 
that the work of the investigators is con- 
tradictory in its conclusions Some of 
them (Krause, Ziegler, Pfeiffer, Rave, 
Fiorentmi and Louraschi) maintain that 
x-rays produce almost no effect upon the 
parenchyma of the thyroid As we have 
mentioned above, the others (Zimmem, 
Battez, Redaelh, Coulaud) point out the 
somewhat destructive effect, and some 
authors (Walters, Anson, Ivy) even speak 
of the irritative action of radiation upon 
the cells of the thyroid which results m 
their hypertrophy and hyperplasia 

The question of which we are treatmg is 
of enormous practical importance and, 
therefore, is worthy of the most careful 
attention On this basis we made a senes 
of expenments on the thyroids of rabbits, 
of which the following is the record of our 
histological examination 

EXPERIMENTS AND METHODS 

For the experiment we took 20 male rab- 
bits, aged from six to eight months 
Fifteen were treated with x-rays, five 
being used as controls The usual rules 
for x-ray treatment were followed The 
equipment used was Koch and Sterzel’s 
apparatus and the Coohdge tube The dis- 
tance, 24 cm , filter, 3 mm Al, voltage, 
140 kv , 3 ma , dose, 550 r (The dose 
was measured with Wolfs lontoquanti- 
meter as well as by the ealonmetnc method 
with tablets using the Holzknecht scale ) 

The first lot of rabbits were radiated 
three tunes, the second lot five times, and 


the third lot, 10 times, the dose — 550 r — 
was given once per day 

In order to study how time affected the 
development of the morphologic processes, 
rabbits were killed at 24 hours, six days, 
12 days, 20 days, or 40 days after the 
treatment For companson, a control 
rabbit also was killed The specimens of 
thyroid of both the treated and control 
anim als were fixed with a Zenker formal 
with the addition of acetic acid (Milo- 
slavsky’s method) and then were passed 
through a senes of alcohol baths of which 
the strength of the alcohol was in an in- 
creasing ratio They were then embedded 
m paraffin m the usual way Sections of 
from five to six microns in thickness were 
stained with hematoxihn-eosine 

The preparations made by this method 
served for general survey of the gland con- 
ditions, but for fine cytologic examination 
the specimens were prepared by the 
Shampy method with a subsequent chro- 
micnzmg, the paraffin sections being from 
two to three microns in thickness After 
removing the paraffin by treatmg the 
sections with ITO;, we stained them for 
chondnoma, using Kull’s method 

OUR INVESTIGATIONS 

We are presenting the description of 
the thyroid gland of the control rabbit 
before giving the histologic findings pro- 
cured by the examination of the thyroids 
of the treated rabbits 

Even with httle magnification, when 
making preparation (Zenker — formal) fixa- 
tion with the addition of acetic acid 
(Miloslaisky’s method, and hematoxilm- 
eosine staining of a section) one may see 
that the organ is composed of follicles of 
varying size The diameter of glandular 
vesicles vanes considerably, but their 
mam mass is composed of medium- and 
small-sized follicles large-sized follicles 
are comparatively few The epithelium 
of the follicles is of a cuboidal or of a low 
columnar shape, nuclei m its cells are 
sappy, light-colored, and round, with a 
chromatic net lying rather loosely Lum- 
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By Professor B S ZIMNITSKY, Dr N A. 
penmental Biological Department of the Ural 

INTRODUCTION 

S INCE the investigations of Williams 
(1901), who first introduced the \-ra\ 
~ as an important therapeutic factor m 
the treatment of thyroid gland diseases, 
this method has taken a definite place 
among all the other methods of treatment 
of Basedou ’s disease 

We ha\e a large number of clinical 
articles w Inch mention the beneficial effect 
of the \-ray for the treatment of the 
mentioned ailment, though some of their 
authors point out the possibility of an 
increase of thyrotoxicosis (Gilmer, Kien- 
bock) during the period of radiation and 
directly thereafter, as well as the possi- 
bility of the subsequent development of a 
myxedema (Cordua) Surgeons also stress 
the increased difficulty of future surgical 
interference because of the thickening of 
the thyroid capsula and adhesions with 
surrounding tissue after the use of roentgen 
therapy We shall not discuss here the 
merits or faults of x-ray treatment for 
hyperthyroidism, but we do wish to point 
out that the foreign literature particu- 
larly, while based upon much clinical data, 
and while crediting x-ray therapy with 
much success in treatment of basedowism, 
is still lacking in exact experimental in- 
formation upon that question and the 
experimental data we possess are in- 
sufficient 

Most investigators treat the question 
of decreased gland secretion m a purely 
theoretical way Beck speaks of endar- 
teritis obliterans which might be followed 
by atrophy of the parenchyma, but Pro- 
fessor Nemenow tells of a neutralization 
of poisonous substances What do we 
find in the meager experimental morpho- 
logical literature which we have on the 
action of the x-rays upon the thyroid 
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gland 5 We should say that the results of 
the investigations, as given by the authors, 
are very contradictory Krause, Ziegler, 
Pfeiffer, Rave, Fiorentmi and Louraschi 
found no changes in the radiated glands 
of animals Coulaud’s data showed that 
the normal thyroid glands of rabbits are 
extremely resistant to the x-ray, and that 
very strong doses — from 50 to 100 H E D — 
are required m order to produce a very in- 
significant decrease of secretion of the 
organ But Zimmem and Battez, by radi- 
ating the region of the thyroid gland of 
rabbits, produced a cachexia resulting in 
the death of the subjects The histologic 
investigation of the radiated organ showed 
its complete atrophy, together with the 
atrophy of parathyroid glands This de- 
structive action of x-rays upon thyroid 
glands is set forth m the investigations of 
Redaelh and Coulaud Redaelli showed 
that the thyroid glands of rats which had 
been submitted to x-ray action at first 
show hyperemia of the organ and fading 
of the color of nuclei in the epithelium, 
then hydropic degeneration of cells and 
finally necrosis, accompanied by consider- 
able inflammation in the gland and a 
fibrinous exudation and the emigration of 
leukocytes The colloid became diluted 
and greatly vacuolated Coulaud states 
that strong radiation provokes the de- 
generation of epithelium, and the nuclei 
m the cells of the organ change in size, 
are badly stained, and finally disintegrate 
Examination of human thyroid glands 
treated by x-rays seemingly shows that 
x-rays are greatly destructive Murray 
observed the diffuse growth of the uitra- 
alveolar connective tissue which could be 
a result of the atrophy of the parenchyma 
Brehm found a sclerosed inflammation of 
the organ Wagehn in one case of slruma 
diffusa et nodosa colloides, observed after 
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Experiment No 2 — A male rabbit, 
weighing 2,630 grams, was given one 
dose each day for five days It was killed 


with a great vacuolization of their proto- 
plasm The lumina of most follicles 
are filled with a loose, soft, granular, col- 



Fig 1 Photomicrograph of 
chondnoma of a normal thyroid 
gland 


Fig 2 Photomicrograph of 
tissue from the thyroid gland ex- 
periment No 1 staining for chon 
dnoma (The same magnification 
as Figure 1 ) 


Fig 3 Photomicrograph of the 
same thjroid gland as show n in Fig- 
ure 1 under stronger magnification 


seven days after the last radiation The 
preparation made by the usual simple 
method shows that the organ contains 
small and medium sized follicles Large 
follicles were found more rarely in this 
than m the control rabbit gland The 
cells of the epithelium of the follicles are 
of cuboidal shape and among the cells 
having the usual light colored, vesicle- 
shaped nuclei there are already very- 
numerous cells with dark nuclei which 
seem sometimes to be larger than the 
neighboring light colored, unchanged nu- 
clei, sometimes finer, sometmies having 
irregular polyhedral shape We want to 
stress that it is impossible to find out with 
the preparation a law governing the dis- 
tribution of cells with pycnotie nuclei 
Sometimes they gather m a group of cells, 
sometimes they lie at the periphery of the 
gland, sometimes m the center separately 
among the cells which have kept their 
normal nuclear structure The Kull 
method of staining shows us that chon- 
dnoma loses its regular distnbution m 
cells of the epithelium Large chondnomas 
with coarse appearance are disseminated 
o\ er a cell and are not more thickly 
gathered at its apical pole In numerous 
cells i\e obsene nuclei stamed darker and 


loidal mass and m a portion of the glandu- 
lar vesicles tins loose mass fills only a part 
of the follicles or is disposed m the form 
of a very fine net The vessels of the or- 
gan are dilated and filled with blood 
Experiment No 3 — A male rabbit weigh- 
ing 2,600 grams was treated with one dose 
per day for five days It was killed 14 
days after the last radiation On the 
preparation we see that the follicles of the 
gland are medium- and small-sized, that 
the epithelium of most of the glandular 
vesicles is of the low columnar shape, and 
that there is a comparatively small number 
of cells with pycnotie nuclei 

When using the Kull method for prepar- 
ing sections it is obvious that, though in 
some glandular vesicles chondnoma still 
keeps its coarse appearance and the proto- 
plasm of cells with pycnotie nuclei is pene- 
trated with vacuoles, yet m a senes of 
follicles chondnoma becomes normal and 
has its regular place in the cell at the apex, 
where it is collected in the form of a small 
belt along the border of a follicle 

The colloid which fills the lumina of 
the follicles is fine, granular, and is rather 
often penetrated with large vacuoles 
Vessels show no particular changes 
Experiment No S —A male rabbit w eigh- 
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ma of the glandular vesicles are evenly 
filled with homogeneous colloid Among 
such follicles, though rather rarely, we 
found vesicles very much dilated by col- 
loid The epithelium of these follicles 
looks as though it had been flattened and 
the nuclei in the cells of this epithelium 
are flattened In consequence of the 
chromatin being very compact in the 
nuclei they are deeply stained with hema- 
toxihn The cuboidal epithelium of the 
mam mass of follicles has sometimes, 
though extremely rarely, the typical cells 
with darker stained nuclei 

We see that the large round nuclei, 
which are light bluish in color when the 
sections ha\ e been stained by Kull’s 
method (fixation by Shampy), usualb are 
disposed at the basal pole of the cells in 
their middle third Chondnoma is repre- 
sented by the finest little sticks which are 
sometimes gathered m a chain-hke arrange- 
ment (mytochondna) Usually chondnoma 
is more or less disseminated around 
the nucleus in the protoplasm of a cell, 
but as a rule it is gathered at the apical 
pole of a cell turned inside to the lumen of 
a follicle Here the chondnoma is placed so 
thickly that microscopically this pole of a 
cell looks as though it were thickly dotted 
In general, one mav say that the chon- 
dnoma of a rabbit’s normal thyroid gland 
appears as an elegant piece of openwork 
Colloid m the glandular vesicles represents 
a homogeneous rosy-stained mass, filling 
evenly the lumma of the follicles Some- 
times individual vacuoles of varying sizes 
are met along the border of the epithelium 
In the individual cell elements, winch 
normally are extremely rare, nuclei are 
darker (They take the staining sub- 
stance more intensively ) In such cells 
the protoplasm is penetrated with vacuoles 
and the chondnoma grains, which are 
larger and rougher than the normal cell 
grains, he among vacuoles in loops of a 
protoplasmic net 

Experiment No 1 —A male rabbit weigh- 
ing 2,560 grams was treated five days and 
received a 550 r dose each day It was 
killed 24 hours after the last radiation 


The preparations, when the usual stain- 
ing method is used, show no difference be- 
tween the size of the granular follicles m 
the expenmental and the control rabbits 
The walls of the follicles present the 
cuboidal — or low columnar — shaped epi- 
thelium, as in the control rabbit, but a 
closer examination shows that in a number 
of cells the nuclei are stained considerably 
darker because of the more compact dis- 
position of chromatin In the individual 
follicles we notice that the colloid is 
\acuohzing at places where it touches 
the walls of the glandular vesicle On 
the preparations made by Krill's method 
we see that the chondnoma of most of 
the cells of the epithelium is dainty and 
more or less evenly distributed in the cell 
protoplasm The protoplasm of the cells 
(darker because their nuclei take the stain 
better) is penetrated with vanous sized 
vacuoles, and chondnoma in the shape of 
large coarse grains is disposed among 
vacuoles in the loops of a protoplasmic 
net Sometimes the protoplasm m such 
cells with pycnotic nuclei seems to be 
separated from them and the nuclei look 
as though surrounded by light, transparent 
crowns Often such cells with dark nuclei 
and with the vacuohzed protoplasm are 
larger in companson than the surrounding 
normal cells Vacuohzed cells are met 
much more often in the treated than m 
the control glands 

The homogeneous colloid in a number of 
glandular vesicles contains vanous sized 
vacuoles, but sometimes we find separate 
small clots, or occasionally a gathenng of 
these clots which, because of the staining, 
have taken on a bnght red color, though 
the colloid itself has taken a bluish-rosy 
color We wish to stress the fact that by 
the usual technic of making the prepara- 
tions, we cannot discover these small clots 
It is necessary to mention that m the 
gland of the treated rabbit the vessels 
lying m the interstitial connective tissue 
between the follicles are thickly filled with 
erythrocytes No other changes were 
found by companson with the control 
organ 
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observed in the colloid may be explamed 
as a change in its dispersmty under the 
influence of the x-ray 

The degeneration of the cells of the thy- 
roid as well as of its colloid depends upon 
the amount of radiation The stronger the 
dose, the greater the number of affected 
cells Here it is necessary to stress the 
fact that the degeneration of the number 
of cells was less in the animals which were 
given the same dosage, but which were 
killed m the early days after the radiation, 
than m the animals which where killed 
five or ten days after the last radiation 
This confirms the opinion that x-rays 
affect a senes of cell elements but that the 
process of degeneration is not simul- 
taneously developed in them Possibly 
the reason for this is that some cell ele- 
ments take the direct action of x-rays, 
while the other cells get the rays by re- 
flection, or possibly this unequal effect of 
x-rays is explamed by the vanous func- 
tional conditions of the cells m the organ 
The disappearance of colloid m follicles, 
or the decrease of the colloid, may prob- 
ably be explamed by the fact that the 
action of \-rays stops for a time the 
production of colloid, whereas the de- 
stroyed colloid is probably quickly elimi- 
nated from the organ 

The connective tissue and vessels of the 
organ treated by \-rays show the thicken- 
ing of the vascular wall and some pro- 
liferation of connective tissue around the 
large vessels "When much time has 
elapsed after the radiation we observe the 
thickemng of the partition between the 
glandular vesicles Depending upon the 
dosage, the above-mentioned process in 
the cells and colloid stops and they return 
to their normal state in from 20 to 40 days 
alter the radiation We observe that the 
return to normal consists of a gradual de- 
crease of the number of cells in the state 
of necrobiosis, the chondnoma in the cells 
again returns to its fine granular structure 
and takes its definite location in the cell 
bodies That is, it prefers to gather at the 
apical poles of the cells The lumma of 
the follicles again begin to fill up with 


the homogeneous colloid In some ex- 
periments m which strong doses of x-rays 
were given, after the lapse of considerable 
time and the return of the organ to its 
normal structure we sometimes observed 
folhcles ivith more highly and strongly de- 
veloped epithelium than in the controls — 
the same findings as those of Walters, 
Anson, and Ivy But we do not quite 
agree with the explanation of these in- 
vestigators Their opmion is that the ac- 
tion of \-rays provokes the hypertrophy 
and hyperplasia of cells m the thyroid We 
consider that the \-rays provoke the de- 
struction of a number of cell elements in 
the organ and that the hypertrophy of the 
remaining cells is the result of the greater 
activity that is forced upon them Thus, 
the action of x-rays, when a large dose is 
given, finally produces an effect somewhat 
similar to thyroidectomy when the phe- 
nomena of compensatory hypertrophy are 
developing in the remainders of the organ 
(Zimmtsky, Zatvomitskaya, Lozovsky) 

On the basis of the present data we came 
to the following conclusions 

1 The parenchyma of the thyroid is 
sufficiently resistant to the action of x- 
rays 

2 The fine cytologic preparation of a 
thyroid reveals the processes that take 
place in the cells more fully and more 
quickly than the usual morbid -anatomic 
methods and permits the observation of 
the initial steps of the changes taking place 
in the cells under the action of \-rays 

3 Changes m the cells of a thyroid 
under \-rays deal with the protoplasm as 
well as with the nucleus and chondnoma 
In the cell protoplasm there appear 
vacuoles of vanous sizes, chondnoma 
becomes coarse and granular and loses its 
regular distribution m the cell body, the 
nucleus of such a cell undergoes pycnosis, 
and some of the affected cells finally dis- 
integrate 

4 The action of x-rays upon the organ 
follows the so-called “island principle ” 

5 In addition to the foregoing changes 
taking place in the individual cells of the 
thyroid (the number of these cells dp- 
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xng 2,480 grams was given three doses at 
one session and lolled five days later The 
histologic appearance was the same as that 
observed in Experiment No 3 

Experiment No 12— A male rabbit 
weighing 2,530 grams was given three 
doses at one session and killed 40 days 
after radiation Preparations made for a 
general survey by the usual method show 
almost no difference of the construction of 
the gland in comparison Math a normal 
gland, except that here and there we see 
some individual pycnotic nuclei Prepara- 
tions made by the Kull method show cells 
with chondnoma of a soft, fine appearance 
and follicles filled with a homogeneous 
colloidal mass Vacuolization of the proto- 
plasm is obsened only in a few cells with 
pycnotic nuclei In general we must say 
that the structure of the gland is nearly 
normal with the exception of the size of 
the vessels, the walls of which are thick- 
ened, the endothelium proliferated, and 
the lumen sometimes reduced In conse- 
quence of all these changes we find a 
thickening of the interfollicular parti- 
tions 

In conclusion, w r e must mention that m 
several experiments m w’hich the animals 
were treated with large doses of x-rajs 
(up to 10 H E D ), and in those cases in 
which considerable time elapsed between 
the last treatment and the killing of the 
animal, the structure of the thyroid when 
observed microscopically was nearly nor- 
mal and it is possible that the only thing 
of importance was a somewhat higher 
epithehum in the follicles than m the 
normal gland 

DISCUSSION OF FOREGOING OBSERVATIONS 

Interpreting the foregoing data we see 
that the technic of the morphologic ex- 
amination of the organ is a very important 
factor for reveal mg the effect of x-ray 
action upon the thyroid In our experi- 
ments in which the animal was given 
from three to five HED and killed 24 
hours after the last radiation, the sections 
prepared by the usual method (Zenker 
formal fixation, hematoxihn-eosine stain- 


mg) showed nothing but pycnosis m some 
nuclei 

By using the finer cytologic method for 
making the preparations we obtained 
quite a different picture We see here not 
only the pycnosis m the nuclei, but many 
structural changes in the cell as well as m 
the colloid filling the follicles The cell 
protoplasm is penetrated by a great num- 
ber of vacuoles and the chondnoma of the 
cells under the influence of x-rays is 
roughened, unevenly distnbuted in the 
cell bod} r , and shows the evidence of de- 
generation Colloid filling the follicles 
undergoes a peculiar process of disintegra- 
tion First, small, individual, more com- 
pact and darkly stained clots appear, 
second, \ acuoles of vanous shapes and 
sizes may be seen , third, the homogeneous 
colloid becomes granular and finally it 
nearly disappears m many of the follicles 
Here it wall be interesting to call attention 
to the manner in which the x-ray acts 
destructively, according to what we call 
the “island principle”, that is, the destruc- 
tion of isolated cells or groups of cells 
with an accompanying lack of demolition 
of the parenchyma as a whole 
Bordier presumes that the x-ray changes 
the colloids of high dispersivity into col- 
loids of a lower dispersivity The observa- 
tions of the Academicians Nadson and 
Rokhhna prove that the homogeneous 
plasm becomes somewhat foggy one hour 
after radiation This change indicates a 
lowering of its dispersivity With these 
apparent changes of the protoplasm, the 
nucleus itself at first does not show any 
changes, but soon it also becomes foggy, 
its fine granular structure becomes coarser, 
and the contour of its nucleus becomes 
more distinct Our observations show that 
under the x-ray action, first chondnoma 
suffers degeneration, then the cell proto- 
plasm degenerates, and then comes the 
pycnosis of the nuclei 

Thus our finding concerning the effect 
of x-rays upon the cell and its organoids 
coincide with the observations of Acade- 
micians Nadson, Rokhhna, Vail, Frenkel, 
and Jasvoin The destruction which is 



CALCIFICATION OF THE BRAIN CORTEX ASSOCIATED WITH 
HEMANGIOMA OF THE FACE AND MENINGES 

By ERNST LACHMANN, M D , Oklahoma Otlv 
University of Oklahoma, School of Medicine 


A NUMBER of cases have been de- 
scribed recently in which a heman- 
giomatous nevus of the face is as- 
sociated with a calcified intracranial he- 
mangioma The following two cases are 
further examples of this affection 

CASE REPORT 1 

Case! S History — F D , a boy, aged S 
years, who gave no history of familial dis- 
position One younger sister is normal 
Shortly after 1 birth the parents noted a 
port-wine nevus on the left half of his face 
The mother states that at the age of four 
months the patient had an attack of high 
fever with fits, and after that “paralysis of 
the right side ” Since then, he has had 
several fits daily which last one or two 
minutes The child is very active during 
the day and very restless at night He 
does not go to school 

Examination — The patient is normal in 
size and development He weighs 22 3 
kg , length is 121 centimeters The left 
side of the face is the seat of a large an- 
gioma of the “port wme-stam” type, which 
extends from the nose over the left side of 
the forehead , otherwise his skin is normal 
His skeleton and internal organs do not 
show anything abnormal 

Neurologic Examination — The patient’s 
left pupil is larger than the right, and his 
right pupil reacts less to light than his left 
His right eye is in position of abduction 
which is maximally increased on conver- 
gence His vision as far as can be tested is r, 
5/50 , 1, 5 T5 Eye fundus nothing abnor- 
mal The patient has facial paralysis on 
the right side , the other cranial nen es are 
normal His right arm shows spastic pare- 

' The cases were observed in the x ra> department 
of the Rudolf Virchow Hospital, Berlin The first case 
was sent to the hospital b\ Dr B Bcndix to whom I 
am indebted for the clinical historj 



Fig 1 Lateral view of the skull m Case 1 
Films show sinuous shadows m the region anterior 
to the coronal suture but more pronounced in the 
region of the panetal bone and occiput on the left 
side, which seem to imitate the gynform appear- 
ance of the brain cortex There are no shadows in 
the area of the cerebellum The opacities are 
stnctlj localized on one side, showing a very sharp 
and straight medial border a little to the left of 
the middle line 

sis with increased reflexes The right arm 
is 3 cm shorter than the left There is no 
marked atrophy There is slight motor 
weakness of the right leg as compared with 
the left Knee and ankle jerks are equal on 
both sides Sensation is normal, with no 
ataxia Speech and intelligence are nor- 
mal The child writes his name with his 
left hand, and is able to count 
Description of Fits — At the onset the 
child yells, falls to the ground, becomes 
rigid, his face pales, and he is incontinent 
The fit lasts for about one minute 
Radiogram —The skull films (Figs 1 and 
2) show, in the region anterior to the coro- 
nal suture but more pronounced in the re- 
gion of the panetal bone and occiput on the 
left side, smuous shadows which seem to 
imitate the gynform appearance of the 
brain cortex In extent they correspond to 
com olutions of the frontal, panetal, tem- 
poral, and occipital lobes of the cerebrum 
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pending upon the strength of the radia- 
tion of the organ), chondnoma under the 
action of \-rays in all the cells of the gland 
undergoes degenerative changes, that is, 
becomes coarse and granular and loses its 
regular disposition m the cell body, -.while 
the nucleus and the protoplasm of the cell 
keep their morphologically normal (Struc- 
ture 

G Colloid in the follicles of the irra- 
diated thyroid becomes granular, under- 
goes vacuolization, and decreases m quan- 
tity m the organ 

7 The structure of the thyroid re- 
generates when a lapse of time is permitted 
after radiation (The period of time is in 
direct proportion to the strength of the 
radiation ) In the experiments in which 
we used large doses of \-rays and permitted 
a period of time to elapse, w’e sometimes 
noticed the reconstruction of its normal 
structure, higher epithelium in follicles, 
and increase of colloid m the organ 
These observations may be explained by 
the compensatory hypertrophy which de- 
velops in the cells of the gland in conse- 
quence of the disintegration of a number 
of cells affected by x-rays 
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anything abnormal Skeleton and internal 
organs , no pathology 

Radiologic Examination — There is en- 
largement of the left orbit (Figs 3 and 4) 
There is a slight deviation of the septum 
nasi to the nght The left petrous bone 
seems to be larger than the nght, especially 
on the films in the Stenvers position, but 
also on companson m the postero-antenor 
view The arcuate eminence stands out 
more distinct on the left side than on the 
nght Postero-antenor and lateral views 
show small irregular opacities dissemi- 
nated over the area of the left frontal, 
panetal, and occipital bones Super-im- 
posed over the postenor border of the helix 
are smuous double contoured lines (as seen 
in the previous case) All parts of the left 
hemisphere seem to be involved, although 
in different degrees 

X-ray Diagnosis — Multiple intracranial 
calcification, probably due to calcified in- 
tracranial hemangioma 

DISCUSSION 

In discussing the two cases attention 
may be directed to a recent paper by Knud 
H Krabbe, who has compiled the literature 
on this subject and has himself observed 
five cases, one of which he was able to 
study histologically 

Probably the first one to describe a case 
of nevus vasculosus combined with heman- 
gioma of the leptomemnges and hemiplegia 
was S Kahscher, in 1S97 and 1901 The 
first x-ray films of the same affection were 
published by Parkes Weber, in 1922 and 
192S, and by Dimitri, in 1923 Reference 
may be made to the excellent monograph 
on angiomatous tumors of the face by 
Cushmg and Bailey, who discuss the path- 
ology and clinical picture of the disease 
The last named authors had never observed 
any case like the two described in this 
paper, but mention those described by 
Dimitri and Marque Beside the papers 
listed by Krabbe, Williams, in England, 
and Dyes, in Germany, have recently pub- 
lished cases \\ hich m the x-ray appearances 
are almost identical with those of Case 1 of 
this paper 



Fig 4 Postero anterior view of the skull in 
Case 2 (See caption for Figure 3 ) 


In their book, Cushing and Bailey point 
out how these vascular malformations may 
occur The association of congenital nevi 
of the skm with telangiectatic tumors of the 
meninges and bram can be explained only 
on an embryologic basis, since originally 
the circulations in the different layers of the 
cranium are all derived from the same 
source 

The question we are most concerned with 
is What is the anatomic substrate for the 
described calcified shadows in the x-ray 
films 7 

From the symptoms m our first case we 
may consider the presence of a tumor in- 
volving the motor cortex, winch, on the 
basis of our clinical and pathologic experi- 
ence, we may diagnose as an hemangioma 
of the leptomemnges, the dilatation of the 
vessels presumably localizing in the veins 
of the pia (Cushing and Bailey) Accord- 
ing to these authors no arterial angioma of 
the brain has been reported in association 
with a nevus vasculosus of the face Smce 
we know that calcifications in hemangio- 
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Fig 3 Lateral view of the skull in Case 2 
Films show enlargement of the left orbit The 
left petrous bone seems to be larger than the right 
The arcuate eminence stands out more distinctly 
on the left side than on the nght Small irregular 
opacities are disseminated over the area of the 
left frontal parietal and occipital bone Super- 
imposed over the posterior border of the helix are 
sinuous double contoured lines 


Fig 2 Postero nntenor view of the skull in 

Case 1 (Set cnption for Figure 1 ) 

There are no shadows m the area of the 
cerebellum The opacities are strictly 
localized on one side They show a tery 
sharp and straight medial border a little to 
the left of the middle line In cases m 
which the sinuous shadows correspond to 
the sulci of the brain, we usually find two 
lines running parallel for a distance of 
about one millimeter But toward the 
periphery, where the lines seem to corre- 
spond to the surface of the gyn, they are 
single Anteriorly, m front of the coronal 
suture, the described arrangement is not as 
distinct The skull bones present a certain 
asymmetry, a small sella, and a non- 
pneumatized sphenoidal sinus, otherwise, 
they are normal Stereoscopic examina- 
tion does not give further information in 
regard to localization of the described 
opacities 

The diagnosis at which we arrived was 
calcified intracranial hemangioma 

Case 2 History — R S , a boy, aged 7 
years, who gave no history of familial dis- 
position At birth the mother noticed a 


nevus occupying the whole left side of the 
face, as well as a marked enlargement of 
the left eyeball Since the age of about six 
months the child has been unable to see 
anything with his left eye Four days be- 
fore admission to the hospital he had a 
hemorrhage in his left eye Further, there 
is nothing abnormal m the history 
Examination — Seven-year-old boy of 
normal size and weight There is slight 
hypertrophy of the left half of the chest 
and the upper extremity The whole left 
side of the face is occupied by a nevus vas- 
culosus, which extends over the cheek and 
forehead and is sharply limited against the 
middle hne There are small teleangiec- 
tatic spots on the nght side of the face, and 
pronounced asymmetry of the whole face 
An examination of his eyes revealed the 
following the nght is normal, the left 
shows buphthalmus There is a hematoma 
of the antenor chamber, which is filled 
completely with blood Exammationof the 
left fundus was not possible Vision m his 
nght eye is 5/25, and m his left ml Intra- 
ocular tension is normal on both sides 
Neurologic examination does not reveal 
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mas are rather common either m the wall of 
vessels or as calcified thrombi within the 
lumen (Dunn, McCallum, Ruggles), we are 
mchned to think of the opacities in our 
cases as calcifications localized in the wall 
or lumen of the \ essels This probably ex- 
plains the scattered irregular shadows as 
ue find them in our second case 
The sinuous opacities, which are so out- 
standing in our first case and also visible on 
one plate in the second case, have been ex- 
plained in the literature (Parkes Weber, 
Brushfield and Wyatt, Bnnton) as diffuse 
calcified meningeal hemangiomas, the cal- 
careous deposit localizing m the pia mater 
which closely follows the brain convolu- 
tions Postmortem findings by Krabbe 
suggest another explanation In his case, 
the x-ray picture of which is almost identi- 
cal with ours, the pia mater did not contain 
any calcifications cither in the connective 
tissue or in the vessels, although it was 
somewhat angiomatous All the calcifica- 
tions were localized in the brain cortex 
xv Inch appeared to be scattered with lime 
salt deposits of different sizes and shapes 
The granules were situated for the most 
part in the superficial lax r ers of the cortex 
and had no relation to the vessels In the 
calcified areas the number of nerve cells 
was considerably reduced Krabbe be- 
lieves that the changes in the brain are not 
secondary to angiomas of the pia mater 
The syndrome should be related to a more 
generalized malformation of the organism, 
originating in fetal life, which leads to an- 
giomas of the face and pia as well as to 
aplasia, sclerosis, and calcification of part 
of the brain cortex The x-ray films and 
postmortem findings in a similar case pub- 
lished by Brushfield and Wyatt, m 1928, 
though having escaped general attention, 
are of great interest in the hght of the find- 
ings by Krabbe In their case the cerebral 
cortex showed a general deficiency of neu- 
rones Beside a nevoid condition of the 
meninges, there were scattered through the 
portion of the cortex underlying the an- 
gioma minute round bodies, varying m size 
and distinguishable from pigment granules 
by their refractile center No real explana- 


tion for these structures was advanced , the 
pathologist considered the possibility of 
protozoa being present In view of the 
findings by Krabbe, we may be justified 
in assuming that the described structures 
were granules of lime salts scattered through 
the surface of the brain 

There are some points in the arrange- 
ment of the sinuous shadows which give 
support to the theory' that calcium is not 
locahzed in the wall of vessels of the pia 
mater, but in the bram surface With 
Dyes, we can assume that calcifications of 
the vessel walls would not be m a continu- 
ous, uninterrupted line as we see it m our 
case The roentgenogram, especially at the 
periphery of the opacity, gives the impres- 
sion that the whole area is impregnated 
with calcium 

Peculiar to all described cases is the 
preference of calcifications for the posterior 
parts of the cerebrum, although our first 
case shows some in the frontal area The 
cerebellum seems alwajis to be free of the 
affection 

Finally we may mention the frequent 
association of nexrns vasculosus of the face 
with congenital hydrophthahmus, which 
we find also m our second case, either as an 
expression of general malformation or as a 
sign of local angiomatous affection of ves- 
sels of the eyeball 

SUMMARY 

Two cases, presenting association of ex- 
tensive nevus of the face with peculiar in- 
tracranial calcifications, are reported The 
clinical symptoms of hemiplegia in one case 
suggest the presence of an intracranial 
hemangioma involving the motor cortex 
In view of the xmcropathologic findings in a 
similar case, and of the arrangement of the 
sinuous shadows in the x-ray films, it is 
assumed that the calcifications are prob- 
ably locahzed within the superficial layers 
of the brain cortex The second case pre- 
sents a congenital hydrophthalmus 
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physician who had qualified as a roent- 
genologist, protested against being ex- 
amined and questioned on any other subject 
Inadvertently, however, later during the 
course of the trial, he attempted to answer 
a question relative to certain surgical 
technic and was very properly prevented 
from so doing 

During the last forty or fifty years 
particularly, medical expert testimony has 
figured prominently in legal actions before 
courts While at first this land of testi- 
mony was received by the courts and juries 
with the respect and deference which 
honesty, learning, and intelligence de- 
serve, m more recent times, particularly 
during the last fifteen or twenty years, 
numerous elements m the methods of 
procurmg and introduction of medical 
expert testimony have tended to place 
it m a much lower plane than it formerly 
occupied m the esteem, confidence, and 
honored regard of the judiciary, the bar, 
the press, and the public Probably the 
principal reasons for the apparent lower- 
ing of the esteem and credit m which ex- 
pert medical testimony is held lie m the 
seeming and at times quite evident par- 
tisanship of some of the expert witnesses, 
the employment of physicians to give ex- 
pert testimony whose qualifications in edu- 
cation, special training, and experience 
fail to properly fit them for such service , 
the frequent appearance m court of certain 
physicians who make a business of testi- 
fying and thereby become professional 
expert witnesses, and last, but by no 
means least, the impression — given out 
mostly by certain unscrupulous members 
of the legal profession — that expert wit- 
nesses can be secured who will testify 
to anything, one way or another, at so 
much per day 

All these elements acting conjointly and 
together, have had a tendency to iery 
materially lower the credibility of the 
medical expert testimony from its once 
high pedestal , yet among the better class 
of attorneys, who are known to handle 
only cases which have genuine ment and 
who are careful to employ— or call — only 


such expert witnesses as have a standing 
and reputation for probity above doubt or 
challenge, medical expert testimony still 
occupies a high rank, is listened to with 
respect, and is heeded when so intro- 
duced Given such conditions, under us- 
ual circumstances this kind of testimony is 
considered as convincing and worthy of 
credence as honest, decent, and law-abidmg 
citizens are accustomed to concede to their 
physicians 

Naturally, it is of utmost importance 
that those who render expert medical 
testimony should be actually well quali- 
fied so to do Unfortunately, attorneys — 
who choose nearly all expert witnesses — 
are not always able, either from ignorance 
or other reasons, to secure those who are 
entirely competent Often attorneys do 
not care to pay adequately for the time of 
those who are in every way competent, 
and shop around until they' find some one 
who will be “just as good,” who will ap- 
pear for a cut rate The saying that 
“everyone loves a bargain” applies here 
Also, some mediocre men, who are tempted 
by the apparently lucrative fees to be 
earned as expert witnesses, are willing to 
shade their opinions and even allow their 
consciences to become elastic, in order to 
secure the employment and get the fee 

An example of this sort may be related 
from the experience of the writer uj 
o spinal injury case 

In a suit tried before the Superior Court 
of Cook County, Illinois, m which an es- 
timable young woman of high type had 
brought action agamst a railroad company 
for injuries resulting from an accident to 
her spine, the plaintiff had had roentgeno- 
graphic examinations made by me, a few 
months before her injury, while searching 
for a suspected renal calculus Films 
made of the same region after the accident 
disclosed definite and certain changes in the 
spine and the sacro-iliac region A physi- 
cian employed by the claim department of 
the defendant corporation admitted that 
there was unquestionably' some injury' 
shown in the films and informed me that he 
would recommend settlement of the claim 
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EXPERT TESTIMONY 

S INCE the appearance of the first of this 
series of articles and experiences m 
~ September last, about thirty-five read- 
ers have written asking me to discuss 
the ‘general subject of expert testimony 
Therefore, while not strictly in line with 
the general trend of this ser,«*s4/it ap- 
proaches so close — and, in fact, does in- 
clude — some of the lawsuits I have met as 
well as the lessons to be learned there- 
from, that I wall try to epitomize the sub- 
ject in this installment 

It may be interesting to many to know 
the origin of expert medical testimony 
Expert medical testimony originated 
about the middle of the fourteenth century 
in England, where, during a trial of a 
criminal case, the justices before w'hom the 
trial was being held were unable to deter- 
mine to their satisfaction, and from in- 
spection and their knowledge, whether or 
not a certain injury constituted mayhem 
In order that they might have the benefit 
of an expert’s opinions in evidence, they 
called surgeons from London, “Ad utfor- 
ntand dontinum regem cl cur M1 

This innovation proved to be so il- 
luminating and cleared the problem so 
satisfactorily that the experiment was 
decided to be a pronounced success 
Smce that original use of expert medical 
testimony, surgeons, physicians, and more 
lately specialists in the various branches of 
medicine, have been called to assist the 
courts and juries to understand and com- 
prehend medical and surgical technicali- 
ties, until at this time medical experts 
are called upon to give expert testimony 
more often than all other expert witnesses 
combined 

Expert testimony has been much dis- 
1 Liber Assize (2S Edw III) 145 PI 5 


cussed both m lay and medical publica- 
tions, but is such a broad subject that 
there is always plenty to be said without 
repetition 

An extremely important matter centers 
around the limitations of the testimony 
permitted to be given by an expert wit- 
ness It must be evident that upon ex- 
actly how a medical expert witness quali- 
fies or has been qualified, depends the 
scope of the expert testimony he may be 
expected or allowed to give 

Not infrequently — particularly in the 
smaller communities — physicians are quali- 
fied in general medicine Or as all-round 
medical experts Consequently, such ex- 
cessively broad qualifications pave the 
way for almost any kind of questionmg 
upon medical subjects However, nearly 
every medical expert witness prefers to 
designate what he shall or shall not be 
qualified as expert on (and he is wholly 
within his rights in so doing) If the wit- 
ness knows what is best for him he will in- 
sist upon being qualified on his specialty 
only, unless he desires to be qualified as a 
general practitioner 

Surgeons, pediatricians, radiologists or 
any other specialists may be qualified in 
their own special lines of practice and not 
be subjected to the embarrassment of 
questionmg upon subjects with which they 
are not expertly familiar Smce it is well 
known that every conscientious physician 
is qualified to answer correctly only a com- 
paratively few questions outside of his 
own specialty, such limitation of expert 
qualification carries with it distmet and 
i nfini te advantages for the medical expert 
witness who desires to avoid questionmg 
outside of his special expert knowledge 
In a rather celebrated Louisiana case 2 a 

» State vs Scruggs 116 So R 206 
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cupied hy a question propounded to Dr 
Hickey, to which the good Doctor’s 
answer was, “Yes, the question is too 
indefinite to give an answer ’ ’ Again, im- 
mediately following the foregoing in Dr 
Hickey’s direct examination (on page 455), 
an hypothetical question consisting of 427 
words was asked, which was answered in 17 
words 

Superficially, and without an intimate 
knowledge of the facts, it may appear 
that even amply qualified and sincerely 
honest expert witnesses disagree with 
each other and apparently flatly contradict 
each other’s testimony However, speak- 
ing from many years of observation from 
the outside and experience on the mside, 

I can say with every certainty of bemg 
correct, that such differences of opinion 
and contradictions are only apparent 
and not at all real The explanation is 
very simple and easy of comprehension 
It is simply that the seeming contradictions 
and diametrically opposite opimons among 
honest witnesses are based upon the man- 
ner of asking and the verbal construction 
of the hypothetical questions The sub- 
ject or subjects of the question are pre- 
sented so differently by the astute word- 
twistmg attorneys for the opposite sides 
of the suit, that it is usually absolutely 
impossible to answer them alike and for the 
answers to agree with each other Attor- 
mes’ forensics make more for disagree- 
ment of witnesses than do any other thing, 
and if these same medical expert witnesses 
were to meet in a consultation room or over 
a patient, they would in all likelihood agree 
entirely and explicitly upon the identical 
propositions or problems upon which the 
smooth-tongued attorneys make them appear 
to disagree when on the witness stand in court 
I know this and have seen it m almost in- 
numerable instances and have been slyly 
joked about it by friends m the legal profes- 
sion I once introduced such a lawyer, a 
really able trial lawyer, as “my friend, Mr 
B , who has probably succeeded m making 
more ph) sicians lie than any man I knew ” 
He came back at me, as soon as he had a 
chance, by saving that it w as easy to make 


Dr Trostler lie — all he need do was to ask 
him an hypothetical question 

Of course, the attorneys for both sides 
of a suit use every possible means to bring 
out the testimony which, in them opin- 
ions, will influence the court and jury to 
decide in favor of then clients and against 
the other side of the case Consequently, 
the statements and testimony of expert 
and other witnesses are often purposely 
misunderstood and distorted by the keen, 
word-twistmg paraphrastic forensics It 
is this distortion and word-twisting of the 
attorneys, causmg the apparent (but sel- 
dom real) contradiction and disagreement, 
that has called down so much unfavorable 
criticism and comment upon medical expert 
testimony, and the tendency to discount 
its value m determining matters of critical 
and scientific importance 

As trials are nowadays conducted, it is 
almost impossible for expert witnesses on 
opposite sides of any lawsuit to agree. 
This is, as previously stated, because the 
witnesses for the two sides are not asked 
questions nor are they expected to give 
opimons upon the same assumptions At- 
torneys for each side frame and formulate 
hypothetical questions which differ as night 
does from day, each omitting all that por- 
tion of the evidence or any items which 
will damage his side of the case, and in- 
cluding every iota of what may or might 
benefit his side This is sometimes done 
to so extreme a degree that — in some in- 
stances within my experience — the opin- 
ions of the expert witness were rendered 
entirely worthless and were thrown out by 
the clear insight of the judge before whom 
the testimony was given 

The principal difference between ordi- 
nary testimony and expert testimony is 
that the former consists of the recital of 
facts and actual incidents connected with 
the cause under investigation, while the 
latter may be, and usually is, a recital of 
both facts and opmions by persons who 
have convinced the court that they have 
sufficient expert knowledge concerning the 
particular subject, trade, or profession or 
other technical matter to enable them to 
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The attorneys for the railroad company 
insisted upon going to trial with the suit 
At the trial, the wnter appeared as an ex- 
pert witness, being called in that capacity 
by the plaintiff The differences between 
the two sets of films made before and after 
the accident were explained, and then the 
expert witness was (surprisingly) excused 
without cross-examination Two other 
physicians, neither of whom had any stand- 
ing as roentgenologists, testified that the 
two sets of films showed identical and 
normal conditions 

At the request of two of the jurors, the 
writer was recalled to the witness stand 
and again asked to explain the differences 
between the condition found in the two 
sets of films My testimony was en- 
tirely upon the interpretation of the films 
as I saw r them and showed them to the jury 
Evidently my testimony established the 
claims of the plaintiff, as the jury ren- 
dered a verdict for her and fixed the 
amount of her damages at Sll, 000, which 
the railroad company immediately settled 
for 59,000 

One of the physicians who had testified 
that the tw r o sets of films showed identical 
and normal conditions came to me after- 
ward and said that he had listened to what 
I had said when recalled to the witness 
stand, and shamefacedly admitted that if 
he had known there was so much differ- 
ence, as explained by me, he would not 
have testified He admitted that he had 
not seen the films before examining them 
while on the witness stand, and that he 
had not known who had or would inter- 
pret them 

This was just one of those instances m 
which a man was selling his testimony, 
irrespective of right or wrong, and it is 
related to illustrate one of the reasons 
why medical expert testimony is often 
regarded as unreliable 

When witnesses have been qualified 
satisfactorily to the court, so as to enable 
them to give expert testimony, they are 
generally subjected to direct questioning, 
as is the custom with ordinary witnesses 
In addition to the direct questioning, or 


what is known as direct examination, 
they are frequently asked what are known 
as hypothetical questions 

Hypothetical questions are generally 
based upon facts relative to the cause on 
trial which the expert witness has not 
personally observed They are usually 
founded upon facts or evidence which 
have been introduced m the trial, and con- 
tain such portions of the evidence as the 
attorneys propoundmg the hypothetical 
questions desire either to prove or to dis- 
prove, and only that portion of the afore- 
mentioned evidence which will be helpful 
and of advantage to a given side of the 
situation Consequently, a carefully out- 
lined statement of the facts or evidence is 
stated to the expert witness and he is 
usually asked if he has an opinion regarding 
the same Of course he has an opinion 
or he would not be there He is then 
(usually) asked, What is that opinion? 

Customarily the hypothetical question is 
so prepared that it may be answered by 
“yes” or "no,” and the expert witness is 
expected to answer it m that manner 
However, it is within the experience of all 
who have been on the witness stand as ex- 
pert witnesses, that some hypothetical 
questions cannot be answered by a simple 
“yes” or “no ” Generally this is due 
either to faulty questioning or to lack of 
exact knowledge of the technical subject 
which comprises the cogent reason for 
propoundmg the question In such in- 
stances, the witness, if he knows his 
strength (in that he knows that he knows 
more about the subject that the question- 
ing attorney can possibly know), will state 
that the question cannot be answered ‘'yes” or 
“no” without qualification 

These hypothetical questions are some- 
times extremely complicated and intri- 
cate in their ramifications, and extremely 
lengthy I have sometimes answered such 
questions that required as long as thirty to 
forty min utes for the questioning attorney 
to read In the second installment of this 
senes, published in October, 1935, will be 
found a verbatim transenpt of one of that 
type On page 454, the entire page is oc- 
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Thus it will be readily seen from the very 
nature of this situation, relative to the 
admissibility of hearsay testimony and 
evidence, that it obviously becomes a 
matter almost entirely and exclusively 
under the control and discretion of the 
courts and lawyers and not at all under the 
control and discretion of the witness on the 
stand 

Whether or not certain testimony be- 
comes admissible or is to be rejected as in- 
admissible hearsay evidence, depends en- 
tirely upon the conditions and circum- 
stances under which it is offered What 
may be decided to be proper and acceptible 
in one case, may be rejected as improper m 
another Considerable more of what is 
commonly considered to be hearsay testi- 
mony, such as the recital of symptoms, 
pam, dying declarations, records, etc , is 
often allowed in connection with medical 
opinions and medical expert testimony 
than in any other kind of testimony 
However, while the narration or recounting 
of symptoms and patient's complaints may 
be admissible when given in the testimony 
of a physician, the same testimony is not 
admissible when it is given by other per- 
sons than physicians, and physicians are 
not permitted to testify as to opinions 
based thereon This is the meaning of an 
Arizona Supreme Court decision 7 

And, as is elsewhere stated, even expert 
witnesses may give expert testimony only 
concerning matters in which they have 
qualified as experts 2 

Referring back to the lowered opinions 
of the judiciary, the bar, the press, and 
the public relative to expert testimony, 
an example of what was thought of this 
subject by a leading New York newspaper, 
nearly forty years ago, may be gleaned 
from the following editorial published m 
the Nciu \ ork Journal for Oct 2, 1S97 

“A Lesson w Expert Testimony*- — “Mr 

‘ Security Benefit Assn rj Small 272 Pac R , 272 

’ I am indebted for the foregoing to Dr Ramsay 
Spillman, of Non York City a radiologist vrho thinks 
much as I do relative to medico legal matters He 
found tins white browsing through some old newspaper 
files m the Congressional Library in Washington He 


Anthony Comstock has encountered an 
unexpected obstacle in his crusade for 
the purification of all minds but his own 
Having been informed that a certain 
Hebrew book was (sic) congenially filthy, 
he haled a dealer who sold it into 
court, and produced an expert interpreter 
who translated certain selected passages 
in a manner highly satisfactory and unfit 
for publication Thereupon the defense 
produced another expert m Hebrew pornog- 
raphy, and this authority translated the 
suspicious paragraphs m a way that could 
not bring the blush of shame even to the 
sensitive cheek of Mr Comstock The 
court was at sea, and finally adjourned 
the case, to enable the parties to amass 
more contradictions from conflicting lin- 
guists, which each side promised to do 

“There must be judges in New York 
learned m the Hebrew tongue, and it 
would seem as if this controversy might 
have been brought before one of these for a 
judgment independent of the Comstock 
and anti-Comstock philogogists But the 
incident neatly illustrates the value of ex- 
pert testimony, as our legal system has 
developed it There is only one thing 
less to be depended upon in court than an 
expert, and that is another expert The 
only way to attain any approximation to 
trustworthiness in this class of testimony 
is to have the experts employed by the 
public in the interests of justice, and not m 
the interests of either side The specialists 
might have fewer jobs under that system, 
but they would command more respect " 

FEES 

The subject of medical expert testimony 
can scarcely be considered to have been 
discussed unless at least some mention 
has been made of expert witness fees 

Before taking this subject up at all, it 
should be stated m no uncertain terms 

wrote me “I thought, as I labonouslj copied it in 
pencil on the back of an envelope (all I had with me 
to write upon), this will be mils for Trosller " 

When I have induced men of this type to think of 
me when they see something that will be nuts ’ for 
me, I feel as though I hare done considerable toward 
making my colleagues and confreres law-conscious and 
that my efforts hare been worth while 
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reach reasonably correct and logical con- 
clusions from facts recited, given, or 
placed before them These conclusions 
are called “opinions,” and, when logical 
and based upon either the testimony of 
ordinary witnesses or known facts con- 
nected with the cause under investiga- 
tion or trial, constitute expert testimony 

But it must be understood and no mis- 
take made in understanding, that no 
witness, either ordinary or expert, may 
reach illogical conclusions and state such 
as expert testimony 

In other words, common or factual 
testimony relates to impressions received 
by the five senses and is, therefore, objec- 
tive, whereas, opinion or expert testi- 
mony consists mainly of the mental reac- 
tions and conclusions derived therefrom, 
as the result of previous sensory impres- 
sions based upon experience and knowl- 
edge, and is a subjectn e procedure 
As stated, expert w ltnesses are permitted 
m their testimony to give their opinions, 


“While it may be true, that an expert 
witness may give reasons for his opimon, 
he is not required to do so The facts con- 
tained m the hypothetical question pro- 
pounded to the witness are in themselves 
reasons for an answer,” according to the 
Appellate Court m California, as expressed 
m its decision m Thomason vs Hitchcock 
46 P R (2nd), S32 

While expert witnesses are not generally 
or as a rule expected to testify as to facts, 
as is an ordinary witness, m a considerable 
number of leadmg cases the expert’s testi- 
mony has been a combination of factual 
and expert knowledge Thus, m a New 
Jersey case, 4 a medical expert witness 
was asked regarding the subjective symp- 
toms which the patient (defendant) com- 
plained of, and witness was permitted to 
answer and then formulate his opimon 
as an expert relative to the patient’s 
(defendant’s) condition from these sub- 
jective symptoms However, it must be 
remembered that information of that 


because of their superior knowdedge They 
are qualified (or supposed to be qualified) 
to be able to formulate correct opinions 
about the facts involved, wherein ordinary 
persons are lacking in the special slall or 
knowledge of the subjects in question 
It is obvious to my readers that many 


kind may be so used only when such infor- 
mation is elicited for the purpose of treating 
the patient 

When information is elicited for the 
purpose of leadmg the physician to form 
an opinion, regarding which he can testify 
for the patient as a witness only, such m- 


scientific facts are entirely — or perhaps w r e 
better say more or less — meaningless to the 
average person and, as such scientific 
facts may, and frequently do, have great 
and important weight and value m the 
correctness or justice of certain acts, 
claims, or propositions, it is necessary and 
proper that such scientific facts be eluci- 
dated, explamed, or demonstrated by those 
trained and educated to properly present 
them to the court, the judge, or the jury 
It has been aptly said "Expert testi- 
mony is admitted because the witnesses 
are supposed to have knowledge upon the 
subject of inquiry which jurors generally 
have not, and are therefore supposed to be 
more capable of drawing correct conclu- 
sions from facts and basing opinions upon 
them than jurors are generally presumed 
to be ” s 


formation is not admissible m evidence 
on behalf of the patient This is incor- 
porated in the decision in another New 
Jersey case 6 

In still another New Jersey Supreme 
Court decision, 6 the Court said "'While a 
witness who is not an expert may testify 
only to such exclamations and complaints 
as indicate present existing pain and suffer- 
ing, a physician may testify to a statement 
or narrative given by his patient in rela- 
tion to his condition, symptoms, sensa- 
tions and feelings, both past and present, 
because in this way only can the bodily 
condition of the patient be ascertained ” 

1 Miller vs State 9 OUa R. 255 
1 Koske m D I. S-W Sf Co 142 Atl R. 43 
‘ Lambertson vs Consolidated Traction Co 60 

N » J SUte 4 « Gru.ch 96 N J R. 202 114 Atl R 547 
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not be brought by the court in vindication 
of pubhc justice, and it is for the solicitor 
to consider whether a bill hsould not be 
laid before the grand jury for indictment for 
perjury m view of the intimation by the de- 
fense m this trial that A M Davis was un- 
duly benefited by the too favor able testimony 
of the defendant in the trial of the action 
against the city The transaction is not 
one that the court can m justice allow to 
go off without investigation Such con- 
duct by a witness as was here described 
and indicated by the verdict, strikes at the 
very heart and root of the administration 
of justice The courts cannot be too care- 
ful and scrupulous m this particular ” 

I do not beheve that anyone will deny 
that the knowledge that we, as physicians, 
have acquired in and of our profession, is 
the only thing we have to sell or otherwise 
dispose of, in order to “support ourselves 
and families and contribute to the relief 
of” such others as we deem fit Our 
knowledge is our property It is our stock 
m trade, as it were We attended schools 
and colleges, spent large sums of money 
and many years of time to acquire this 
knowledge, and in all honesty and equity, 
no one, either individual, corporation, 
court, or state, has or can have a lawful 
right to take it from us without making 
adequate payment for the same 

Reasoning from the foregoing premise, 
we contend that when any physician, sur- 
geon, or other speciahst has been called 
as anything except an ordinary witness, 
he is entitled to and should receive a fee 
commensurate with his standing in his 
profession and the service rendered in any 
capacity, whether it be for giving expert 
testimony, the performance of a difficult 
surgical operation, or the diagnosis of and 
treatment for typhoid fever, or any other 
medical or surgical service 

If the party to the suit, calling a physi- 
cian as an expert witness, desires that the 
testimony of such witness be backed up or 
reinforced by special study or research 
along certain lines, special arrangements 
should be made beforehand and any such 
arrangement regarding the expert’s fees 


or remuneration are recoverable, if it 
becomes necessary for the witness to sue 
for the same There are numerous deci- 
sions from State supreme courts upholding 
decisions by trial courts regarding the 
foregomg 

But when the physician enters the case 
as a subpoenaed witness, and is compelled 
to qualify and testify as an expert, without 
being able to collect more than the statu- 
tory mileage and per diem of ordinary 
witnesses, we feel that he has a just right 
to complain, and to insist that he is bemg 
compelled to deliver and give up his valu- 
able property, in fact, all that he has 
to sell, without just and proper compen- 
sation 

The practice of serving a snbpcena 
deuces tecum, commanding a physician to 
appear in court at a certain tune and to 
bring with him certain roentgenograms or 
other documents is a common procedure, 
and in far too many instances, after the 
presentation and identification of the 
roentgenograms or whatever documents 
are involved, the physician is compelled 
to interpret the roentgen findings and to 
give expert testimony, even to the answer- 
ing of hypothetical questions If he even 
so much as hesitates to do all this, he 
may be threatened with bemg charged 
with contempt of court, and be subject to 
fine or imprisonment or both That is 
the rule m Illinois, and much complaint is 
heard against it, but with little hope of 
remedy or relief under present conditions 
Once in a while, some of us are able by 
certain technicalities, to evade these sharp 
practices by equally sharp ones An ex- 
ample of this is related in the following in- 
cident, in which the judge was against his 
will induced to say "The witness does not 
need to answer ” 

About twelve years ago one of our emi- 
nent jurists was the guest speaker at a 
medical meeting m Chicago During the 
discussion of his presentation he was 
asked whether a physician subpoenaed 
as an ordinary witness to identify roent- 
genograms, could be compelled to give 
expert testimony, interpret roentgeno- 
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that it is absolutely improper and unlaw- 
ful to undertake to give expert testimony 
on the so-called contingency basis, for a 
share or portion of the amount of the 
award of the court There are several 
well-recognized decisions upon this 9 10 11 12 
In the ease of Matter of Shapiro, 144 N Y 
App Div R , 1, an attorney was disbarred 
from practice because he had made an 
agreement with a physician wherein the 
latter was to receive a portion of the 
amount recovered, in payment for his serv- 
ices as an expert -witness 

In Davis vs Smoot, 97 S E R 4SS, a 
North Carolina case in which a physician 
had arranged for and collected 20 per cent 
of the amount of the judgment, amounting 
to 8125 00, as expert witness fee, the wit- 
ness was compelled by the tnal court to 
immediately repay the amount of his fee, 
and was rightfully threatened with con- 
tempt of court action if he failed so to do 
The case was appealed to the Supreme 
Court of that State, w r hich court, in de- 
ciding to concur with the judgment of the 
lower court, suggested bringing charges of 
perjury and said, in part 

‘‘These issues were submitted to the 
jury in this action against the physician 
(1) Did the defendant knowingly, de- 
signedly, willfully, and maliciously and 
unlawfully charge A M Davis 20 per 
cent of the amount recovered by A M 
Davis from the city as alleged in the 
complaint? Answer Yes (2) What 
amount, if anything, is the defendant in- 
debted to the plaintiff? Answer S125 ” 
The defense was rested on the ground 
that the agreement was void as against 
public policy, and hence that the money 
having been paid, the plaintiff administra- 
tor could not recover it back It is public 
policy that such a transaction as this can- 
not be allowed to stand simply because the 


* Clifford vs Hughes 139 App Div R (N Y ), 730, 
124 N Y Supp 478 

10 State vs First Bank of Nickerson, 184 Neb K , 

207 N W R 674 

11 Miller vs Anderson 183 Wis R 163, 

N W R 869 34 A L R , 1629 

15 County of Campbell vs Howard 113 Va it , 

112 S E R S76 


,163, 
196 
, 19, 


defendant has been able to enforce pay- 
ment of the illegal exaction 

Besides, there was m this case evidence 
that the defendant physician had ad- 
ministered to the said A M Davis mor- 
phine and other medicines, that the 
latter s mind while the defendant was visit- 
ing him and giving him morphine was in a 
very unsatisfactory condition, and that 
the defendant, who “had made a very good 
witness,” collected the S125 with great 
promptness after the aforenamed A M 
Davis had received it 
The ground of the recovery sought by 
the plaintiff administrator was not that the 
defendant swore falsely in favor of A M 
Dans, but that he made representations 
that his testimony would be more effective 
if he were paid 20 per cent of the amount 
that the aforenamed A M Davis re- 
covered, and after the tnal he collected 
said 20 per cent out of the chent over and 
above the fee of S10 allowed by the court 
“This court will not only not enforce a 
contract of this kind, but will compel repay- 
ment when collection has been made and 
there is evidence that the party making 
payment w r as under treatment and also 
under the influence of morphine adminis- 
tered by the defendant until after the 
money was paid him, and that thereafter 
when his physician was changed the pa- 
tient’s mind improved, and he made an 
effort to secure the return of the money 
“On the verdict on the first issue, that 
the money had been ‘designedly, w'lll- 
fully, maliciously, and unlawfully col- 
lected by the defendant,’ the court very 
promptly gave judgment for its return 
No court m a proper sense of its own 
dignity and of purity in the administra- 
tion of justice, which should always be 
above suspicion, could permit such a trans- 
action to stand, simply because the offender 
had been quick enough to secure payment 
before proper action could be taken 

“The defendant on the verdict was 
guilty of gross contempt of court It is 
commended to the consideration of the 
court below, whether, on the evidence in 
this case, proceedings in contempt should 
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a well known physician, was subpoenaed by 
the city He testified that he had prac- 
tised as a physician and surgeon m Spring- 
field for the past twenty-five years, that 
he was a surgeon for five railroads, that 
he was a graduate of regular schools of 
medicine, and that he had been doing 
general surgery for the past eighteen years 
He was then asked an hypothetical ques- 
tion, the import and contents of which do 
not matter here 

The Doctor declined to answer, giving as 
his reason that an expert witness is en- 
titled to a different and greater compensa- 
tion than an ordinary witness, that he is 
not required to give expert testimony 
unless a reasonable compensation be 
paid or provided for He stated, “A 
reasonable fee for an expert or professional 
opinion in this case is $10 00 I have not 
been paid nor offered anything for com- 
pensation for my expert or professional 
opmion m this case, nor has said compensa- 
tion been m any way promised to me or 
provided for On the contrary, it has 
been refused Therefore, I decline to 
testify until such fee is provided for ’ ’ 

It was conceded that the witness knew 
nothing about the facts of the case, and 
was called as an expert only Tt was also 
conceded that the charge of $10 00 as a fee, 
if a legal one, was very reasonable , but it 
was claimed that the city had no means 
provided for paying such fee, and had con- 
sequently not promised to pay the same 

The Doctor, in reply to another request 
from the court, again declined to answer 
because he had received no fee nor any 
promise of a fee as an expert There- 
upon the court informed him that he was 
not entitled to receive any such fee, but 
that it was his duty to testify as an expert 
■witness The witness further stated that 
he was not willing to testify, although in- 
formed by the court that it was his duty 
to do so, and continued to refuse to answ er 
the question 

The clerk of the court w as then directed 
to docket a case against the witness for 
contempt, and the court stated to the 
Doctor that it \\ as the order of the court 


he should answer the question , but he still 
declined to do so Thereupon, the court 
found him guilty of contempt and for such 
contempt fined him $25 00 This order 
fining the witness was excepted to by his 
counsel, who made a motion for the remis- 
sion of the fine, which motion was over- 
ruled by the court Exception was taken 
to the overruling of the motion and an 
appeal was made to the Appellate Court 
The Appellate Court of the Third Dis- 
trict of Illinois affirmed the decision of the 
Circuit Court and upon appeal to the 
Supreme Court, Justice Magruder of that 
body delivered the following opinion 

"The question in this case is, whether a 
physician, ivho has been subpoenaed and is 
interrogated as an expert witness only, 
can be pumshed for a contempt for refusing 
to testify, -when no compensation, greater 
than that allowed to an ordinary witness, 
has been paid to him or promised to him 
"The question involved has never been 
directly decided by this court 

"It follows that, in this case, the court 
could not fix a compensation to be paid to 
appellant, nor order his fee of $10 00 to be 
taxed as costs, or order that the party 
calling the witness pay or secure his com- 
pensation It is claimed, however, that 
m a civil suit a witness who is called to 
testify as an expert only, should not be 
pumshed for contempt m refusing to 
testify because no compensation is pro- 
vided for his professional opmion other 
than the ordinary witness fees The 
porver to compel the production of testi- 
mony, necessary to the decision of issues 
involved m pending lawsuits, is one of the 
rights and poivers, which is inherent m the 
very organization of courts of justice 
Contempt of court is a disobedience of the 
rules or orders of the court, which inter- 
feres with the due administration of the 
Iaw T (3 Am and Eng Ency of Laiv, p 
777) The refusal of any witness to answer 
any question, which he may be lawfully 
required to answer, is a contempt of court, 
and if he persists in his refusal he may be 
punished accordmglv (Samuel as People 
1C4 111 , 379) ' 1 ’ 
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grams, and answer all questions, without 
being paid an expert’s witness fee 

The learned judge very emphatically 
informed those present that, if they failed 
to answer all questions propounded to 
them as witnesses, in his court, they would 
be m contempt of court and if they per- 
sisted in refusing to answer, they would be 
fined or imprisoned 

Some six or seven years later, a roent- 
genologist was summoned into the court 
presided over by this really eminent jurist, 
by means of a “subpceua deuces tecum," 
after having been paid the statutory $1 25 
witness fee After this witness had pre- 
sented and identified the roentgenograms, 
he was asked to interpret them This he 
did, not because he ivanted to do it, but 
because he knew that he could and would 
be compelled to do so 

After the interpretation of the roent- 
genograms one of the attorneys pro- 
pounded an hypothetical question to the 
witness This the witness declined to 
answer The attorney promptly appealed 
to the judge to compel the witness to 
answer and His Honor as promptly said, 
“The witness will answer” Witness re- 
plied that lie could not answer the ques- 
tion, whereupon the judge insisted that 
he answer the question or be declared in 
contempt of court 

Looking the judge squarely m the eyes, 
the witness said, "Your Honor, if I ans- 
wer that question, I will have to per- 
jure myself, and if you insist upon me com- 
mitting perjury, I will have to insist that 
you promise me your protection against 
the charge of perjury ” 

Glaring at the witness, the now de- 
cidedly irate jurist said, “The witness does 
not need to answer,” and the witness was 
excused 

The procedure necessary to accomplish 
this is simple and effective It has been 

used by a few men whom I have instructed 1S 

While it is true that in many States 
qualified witnesses may be compelled to 

» Xf any radiologist desires tie particulars he may 
have them by sendmg a stamped addressed envelope 
to the writer 


give expert testimony at the same per 
diem and mileage as are paid to ordinary 
witnesses, quite a few States have statutory 
and other enactments and court rules 
giving the courts power and authority to 
award additional compensation for those 
giving expert testimony if the same is 
deemed advisable 

In Pennsylvania, the law' authorizes dis- 
trict attorneys and other officers of the 
court to incur expenses for the investiga- 
tion of crane which can be added to the 
costs of the prosecution This provision 
has been applied for the purpose of re- 
taining physicians to testify whether or 
not arrested motorists were intoxicated 
In New' York, Indiana and a few other 
States, witnesses need not give expert 
testimony unless these are paid fees 
adequate to the value, as we see it, and it 
has been decided that expert witnesses may 
collect adequate, just fees when, as, and if 
they render such services 

In other States the court or court officers 
have certain inherent rights-— or assume 
such nghts — which while not specifically 
authorized by law, enable them to incur 
expenses for in\ estigation necessary to aid 
m justly deciding any case, either cranmal 
or cml, and in that manner enable the 
courts to award to expert witnesses extra 
compensator^' fees for their expert serv- 
ices, m addition to the ordinary per diem 
and mileage 

The wTiters of text-books differ con- 
siderably in their opinions and pronounce- 
ments upon this subject, and unfortunately 
most courts and jurisdictions follow the 
rules laid down by those who hold and con- 
tend that the refusal of any witness to 
answer any question which he may law- 
fully be required to answer, is a contempt 
of court, and if he persists m his refusal, 
he may be punished accordingly 

A case decision which has been rather 
widely quoted, and aroused considerable 
interest, will be excerpted for the benefit of 
interested readers 

A woman sued the City of Springfield, 
Illinois, and the trial came up in the Circuit 
Court of Sangamon County Dr Dixon, 
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State without compensation It makes no 
difference whether it is to be taken for 
the good of the public or for the benefit of a 
private individual, as far as the right to 
compensation is concerned It is true 
that private property cannot be con- 
demned by the State for a private purpose 
Private property can be taken only for a 
public purpose But in either case, it 
must be paid for To concede, therefore, 
that m a criminal prosecution conducted 
by the State, a physician may be required 
to testify without compensation because it 
is for the public good, is to concede that 
his knowledge may be made use of by a 
court of justice without his being paid 
therefor We conceive, however, that it 
can make no difference whether the suit m 
which the witness is called to testify is a 
suit between private parties or is a suit 
between the State and an alleged criminal 
In either case the object is to promote pub- 
lic justice It is just as important to the 
peace and good order of society that pri- 
vate controversies should be settled upon 
correct proofs and in accordance with 
truthful testimony, as that criminals who 
violate the laws of the State should be 
pumshed It is the duty of the ordinary 
witness and of the expert witness to testify 
to the facts within their knowledge, which 
bear upon the decision of controversies in 
courts Such duty devolves upon each 
citizen, and m mew of the protection which 
he receives from the laws of the country 
in the matter of his personal liberty, and 
m the matter of the protection of his 
property The duty devolves as much 
upon a physician who is required to testify 
as an expert witness in answer to hypo- 
thetical questions as it does upon ordi- 
nary witnesses testifying to facts within 
his knowledge 

“In Vise vs County of Hamilton, 19 111 , 
7S, we held that an attorney appointed by 
the court to defend a criminal could not 
reco\ er for his services from the county in 
uhich the prosecution was conducted, and 
that a court might compel an attorney, 
as one of its officers, to defend a prisoner m 
case of his inability to emplov counsel 


It has never been supposed, that to re- 
quire the performance of such professional 
services without compensation was the 
taking of property without compensation 14 

“If the precedent is once established 
that expert witnesses must be paid reason- 
able compensation for their testimony, 
then it will not be long before such testi- 
mony will be offered to the highest bidder 
The temptation will be to give opinions 
m favor of that party to the suit who will 
pay the highest price The testimony of 
expert witnesses will soon become partisan 
and one-sided The theory upon which 
such witnesses are required to testify m 
cases like this is that they are amici curias , 
and that testifying under the sanction 
of an oath, they do so not with the intent 
to take the part of either contestant m 
the suit, but with a mew of arriving at 
the truth of the matter and for the pur- 
pose of aiding the court to pronounce a 
correct judgment In Redfield on the Law 
of Wills (p 155, Sec 51, note 46) it is said 
‘It being merely a matter of conventional 
arrangement between the professional ex- 
perts and those who desire to employ them 
as witnesses both in regard to them act- 
ing as such, and also to their making 
preparations to enable them to give then 
testimony, it virtually places a price upon 
such testimony in the market, and its 
price is likely to range somewhat according 
to its ability to aid one or the other parties 
litigant The tendency of this is to ren- 
der it partisan and one-sided, as a general 
thing ’ 

“Moreover, if a physician is to be al- 
lowed extra compensation as an expert 
witness, then men pursuing other occupa- 
tions which require expert experience wall 
have the same nght to demand extra fees 
A banker will claim that he has earned 
extra compensation , a merchant will 
make the same claim , and so with men en- 
gaged m other branches of busmess 
It_will be easy to say in such cases that 

" Author’s Note To bring the analog\ a little 
cltrcr ma> we not vn that tt would most assuredly be 
supposed that to require such professional legal services 
tn a civil suit uithout compensation, would be the taking 
of pro per l\ without compensation 
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“The grounds upon which the right to 
such extra compensation on the part of 
expert witnesses has been sustained, have 
generally been three m number The first 
ground is that the tune of the expert wit- 
ness is more valuable than the time of 
ordinary men, and that, by attendance at 
court to give his testimony such witness 
meets with a loss of time The better and 
more recent authorities, however, both in 
England and this country, now unite m the 
xiew that the right to such extra com- 
pensation cannot properly rest upon loss of 
time as a basis Manifestly the wit- 

ness who goes to court and testifies as to 
facts of which he knows is subjected to a 
loss of his time as much as a witness who 
goes there to testify as an expert upon a 
mere matter of opinion 

“The second ground upon which the 
claim for such extra compensation is based 
is, that the skill and accumulated knowl- 
edge of the expert are his property, and 
that a man’s property should not be taken 
without just compensation Various defi- 
nitions have been given of property Web- 

ster defines property to be ‘the exclusive 
right of possessing, enjoying and disposing 
of a thing ’ Blackstone says ‘Prop- 

erty consists in the free use, enjoyment and 
disposal of one’s acquisitions without any 
control or diminution, save only by the 
laws of the land ’ It has also been said 
that property in its legal sense is not the 
thing itself, but certain rights in and over 
the thing, these rights being (1) user, (2) 
exclusion, (3) disposition This court has 
also said in discussing the right to make and 
enforce contracts as being excluded m the 
rights to acquire property, that the laborer 
has the same right to sell his labor, and to 
contract with reference thereto, as has 
any other property owner Labor is de- 
fined by Webster to be ‘physical toil or 
bodily exertion,' and also to be hard mus- 
cular effort directed to some useful end, as 
agriculture, manufactures and the like 
He also defines labor to be intellectual ex- 
ertion, mental effort, as t he labor of com- 
piling a history ’ It is not exactly ac- 
curate to say that the more abstract knowl- 


edge, acquired m the study of a special 
employment, is of itself property It is 
the right to apply that knowledge to the 
accomplishment of a particular result 
which constitutes property For in- 
stance, if the appellant had been required 
to answer a question put to him with a Mew 
of prescribing a remedy for the relief of 

Mrs P , the plaintiff in the suit in 

which he was called to testify as a witness, 
then it might be said, if he was not offered 
any compensation, that he was deprived 
of a property right But when a physi- 
cian is asked an hypothetical question, and 
is called upon to give his opinion upon the 
facts stated in the hypothetical question 
while he is testifying as a witness m court, 
he is not thereby required to practise his 
healing art, he is merely making a state- 
ment, not for the purpose of effecting a 
cure or relieving a patient, but for the 
purpose of enabling the court and the jury 
to understand correctly a case, which is 
before the court There is no infringement 
here of a property right It may be con- 
ceded that m a certain sense, the knowl- 
edge of the physician, acquired by special 
study, is property, but the question here is, 
not so much whether certain knowledge is 
property, as whether the requirement that 
he shall answer an hypothetical question 
is a taking of his property Where he is 
required to make an application of his 
knowledge to a particular case so as to se- 
cure a particular result, such as, for in- 
stance, the curing of a disease or the healmg 
of a wound, then he would undoubtedly be 
entitled to compensation Counsel for 

appellant state that many of the cases which 
have held that expert witnesses can be 
required to testify without bemg paid are 
criminal cases, where the interest of the 
State and the interest of the public demand 
of the physician that he should yield up 
something of his knowledge for the benefit 
of society at large This position, how- 
ever, is inconsistent with the contention 
that when an expert witness is required 
to testify without compensation, his prop- 
erty right is interfered with A man’s 
property cannot be taken from him by the 



TROSTLER SOME LAWSUITS I HAVE MET 


93 


“For the reasons above stated we have 
arrived at the conclusion that the judg- 
ments below were correct Accordingly, 
the judgments of the Appellate Court and 
of the Circuit Court are affirmed ” 16 

From the above-excerpted decision, we 
learn that we can be punished for con- 
tempt, if we refuse to answer questions of 
any and all kinds, as ordinary or as expert 
witnesses, when we are on the witness 
stand m Illinois and probably other States 
in this vicinity But this is only partly 
true, because sometimes the presiding 
judge says, “The witness need not answer,’’ 
as previously related 
While it may be an instance of a “fool 
venturing where angels fear to tread,” I can- 
not help saying that evidently the Supreme 
Court of this State feels that we are not 
practising medicine unless we are prescrib- 
ing for patients, when it said in the fore- 
going decision “If the appellant had 
been required to answer a question put to 
him with a view of prescribing a remedy for 

the rehef of Mrs P , the plaintiff in the 

suit m which he was called as a witness, 
then it might be said, if he was not offered 
any compensation, that he was deprived 
of a property right ” How different our 
methods of ratiocination must be from 
those distinguished justices of our Su- 
preme Court 1 We, who daily give so much 
of our time, knowledge, and services in the 
treatment of the indigent sick and suffer- 
ing, are, according to the learned gentle- 
men just mentioned, giving property away , 
but when that same identical knowledge is 
taken from us, against our will and without 
payment, it ceases to be property and be- 
comes as free as the air we breathe If 
that kind of reasoning were not so tragic, 
it would be funny Certainly it is ridicu- 
lous, and almost certainly if that case had 
been earned up to the United States 
Supreme Court, it would have been re- 
versed, because at that tune our good 
fncnd, the late William Howard Taft, was 
on that high bench, and \\ ould have seen 
just a little more from our aspect than did 
others 

11 Dixon vs People, ICS III R , 179 


According to the way this last decision 
was reasoned out, it would be robbery, 
if a man took another’s money by force, 
if the robber intended to and did use the 
money to buy cigars or perhaps pay a 
Doctor’s bill, but, if he intended to (and 
perhaps did) pay his pal’s fine or defray 
the expenses of his brother’s tnal for 
murder, it would not be robbery The 
analogy is not so very unlike, is it? Or 
is it our fault, in that we do not know how 
to reason correctly regarding this matter? 
If it is the latter, and we do not know how 
to reason it out, I, for one, do not want to 
learn how to think that the knowledge of 
the medical profession, acquired by the 
many years of toil, study, research, etc , 
is not property, as much as anything can 
be And furthermore, I propose to re- 
sist the taking of that property from me, 
without just compensation, as long as I am 
able to fight 

Because of the variations and differences 
in the prevailing laws and practices rela- 
tive to the payment of witnesses who 
render expert testimony, it has become 
the custom to have the expert witnesses 
paid by the litigants, particularly in civil 
suits However, as previously indicated, 
several States by express statutes provide 
for payment of special or extra fees to 
expert witnesses, the amounts of such 
extra fees being m some States left to the 
discretion of the court, while m several of 
these States provisions for authorizing the 
district attorneys to procure the services 
of expert -witnesses in criminal cases, and 
to obligate the county to pay reasonable 
compensation for same, are in operation 

It must be understood that when one of 
the litigants employs a witness to give 
expert testimony, the fees for such witness 
cannot under any circumstances be in- 
cluded m the court costs of the tnal of the 
case, and be reimbursed for, if the opposite 
side of the suit has to pay the costs of the 
litigation The fees which are paid to ex- 
pert witnesses cannot be recovered from 
the adverse party in the suit, but must be 
borne by the party calling the witness, lr- 
respeetn e of the outcome of the tnal 
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the testimony called for is the result of 
special knowledge and acquired skill and, 
therefore, should be paid for Almost 
every lawsuit involves testimony which is 
in the nature of opmion in addition to testi- 
mony which speaks of the mere facts 
within the knowledge of the witnesses 
“Counsel for the appellant also claim 
as a third ground, that the accumulated 
knowledge and skill of the expert witness, 
if not as property, yet is ‘particular serv- 
ices ’ This contention is based upon the 
reasoning of the court in Buchan vs 
State, 59 Ind , 1, which is the leading case 
upon this subject in opposition to the 
news here expressed That case proceeds 
mainly on the ground that the services 
called for are included within ‘particular 
services’ as these words are used in the 
Constitution of Indiana Section 21 of 
the Indiana Bill of Rights provides, ‘No 
man’s particular services shall be de- 
manded without just compensation ’ The 
Indiana court there held that the sen ices 
of an expert witness v ere ‘particular scrv- 
ices' and that, therefore, under the Consti- 
tution they should be paid for No such 
provision as the one referred to as being 
contained in the Constitution of Indiana 
exists in the Constitution of Illinois 
Counsel for the appellant say, however, 
that Article 2 of the Ordinance of 17S7 
provided However this may be, the 

Ordinance of 17S7 is not in force m the 
State of Illinois 

“The decision in Buchan vs State, supra, 
was rendered by a divided court consisting 
of five judges Two of the judges, Chief 
Justice Biddle and Judge Niblack, dis- 
sented from the opinion m that case The 
views of the dissenting judges are given in 
the case of Dills vs State, 59 Ind , 15, and 
the reasoning there is cogent and convinc- 
ing, and the opmion adopts the views of 
the Supreme Court of Alabama as an- 
nounced m the case of Ex-parte Dement, 

53 Ala , 3S9 The latter case is the lead- 
ing case in this country in favor of the 
views herein expressed, and its fine of 
reasomng is substantially adopted in what 
* . - t That case holds 


that the law allows no excuse for with- 
holding evidence which is relevant to the 
matters in question before its tribunals, 
and is not protected from disclosure by 
some principle of legal policy , 

“Upon this subject, Rogers, in his able 
and exhaustive work on Expert Testi- 
mony (Sec 1SS, p 424, 2nd ed ), says, 
‘There can be no doubt that professional 
men are not entitled m this country to 
claim any additional compensation, when 
testifying as ordmary witnesses to facts 
which happened to fall under their observa- 
tion But another question arises, when 
they are summoned to testify as to facts of 
science, with winch they have become 
familiar by means of special study or in- 
vestigation, or to express opinions based 
upon the skill acquired from special re- 
searches as to conclusions which ought to 
be drawn from given facts Whether 
they can be compelled to testify in such 
cases, when no other compensation has 
been tendered than the usual fees of ordi- 
nary witnesses testifying to ordmary facts, 
is a point upon which the cases are not in 
harmony In this country, the cases are 
nearly balanced, and the question must 
be regarded as still an open one, although 
the weight of authority rather inclines to 
the theory that the expert may be required 
to answer the question without additional 
compensation ’ As has already been 
stated, we prefer to adopt the views an- 
nounced by the Supreme Court of Ala- 
bama and m the cases following the Ala- 
bama decision 

“We cannot close this opinion without 
quoting and endorsing the following views 
expressed by the Texas Court of Appeals in 
Summers vs State ‘It is to be regretted, 
that a member of a profession with so 
distinguished and high sense of honor and 
duty should refuse to testify in a case 
pending before the courts of his country, 
involving the life of a fellow being, and the 
rightful administration of the law of a 
common country Dr Spohn has doubt- 
less been misled in taking the position he 
did by the misconceptions of certain writers 
on jurisprudence ’ 
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much upon the geographic location of the 
trial at which the testimony is given, the 
distance travelled by the witness, the 
seriousness or gravity of the case, whether 
it involves a hundred dollars or a hundred 
thousand dollars, the length of time that 
the witness is on the stand (if local) or 
away from his office (if distant), and last, 
but by no means least, the standing and 
reputation of the witness himself 

“I would say that in a city the size of 
yours, when called as an expert witness and 
not more than one hour is consumed, a 
fee of $25 00 should be the minimum If a 
half day was consumed, it should not be less 
than $50 00 , while if it was a very impor- 
tant case m which a large amount of 
money was involved, and the expert’s 
testimony was one of the critical points 
upon which either the decision or the 
amount of the verdict hinged, the fee 
should not be less than $100 00, and from 
that up If a specialist has to go to some 
other city or town, the fee should be not 
less than $50 00 per day and expenses, if 
within the same county, and relatively 
more outside of the county For the 
same service at greater distance, the fee 
should be approximately $100 00 per day 


and expenses, except when or where the 
outcome of an important case hinges on and 
depends in a large measure upon the ex- 
pert’s testimony, m which event I have 
advised — and charged — up to $500 00 per 
day, and do not consider that amount ex- 
cessive m suitable instances Of course, 
the latter sort of cases are rare, but we 
must be prepared to embrace such oppor- 
tunities when they present themselves 
I received the latter fee just once, but my 
services were worth that much or the 
people who had me come five hundred 
miles would not have been willing to pay 
it 

“Trusting that this will give you my 
ideas relative to the matter, and that you 
will be able to boost your fees much over 
the four-dollar mark, which to me appears 
to be ridiculously inadequate for an expert 
witness,” etc 

While the foregoing is merely “a drop 
m the bucket” as regards what we might 
write relative to this broad subject, we 
sincerely hope that this contribution will 
add a “wee bitty” to what we should 
know regarding expert testimony 

(To be continued) 



RADIOLOGY 


94 


Quite a considerable number of suits to 
recover fees due expert witnesses have 
been decided, almost always in favor of the 
expert witness A recent New Jersey 
case 1 ' is particularly interesting The 
plaintiff in this case (a roentgenologist 
and member of this Society) had been em- 
ployed by the attorney for a woman who 
was suing for damages in a personal injury 
case, and had rendered services as an ex- 
pert witness, the roentgenologist rendering 
a bill for $100 for his fee The woman 
claimed that, not having personally con- 
tracted for his services, she was not 
obliged to pay Dr Klein brought suit 
and at the trial, the judge took the case 
from the jury on the ground that no case 
had been made The Doctor then ap- 
pealed to the New Jersey Supreme Court 

The Supreme Court of New Jersey said, 
m effect, that 

“An attorney has no authority under 
his retainer to surrender or waive without 
the consent of his client any substantial 
legal right But when the defendant’s 
attorney obligated his client to the extent 
of $100, he did not surrender or wan e any 
of his client’s substantial rights His act 
was that of a careful and prudent attorney, 
to protect and promote his client’s interest 
It is common knowledge that, when one 
has sustained serious injuries, roentgeno- 
grams are frequently made by experts to 
determine the nature and extent of such 
injuries, that an expert is necessary (sic) 
to interpret such roentgenograms, and 
that it is the common practice to use the 
testimony of such experts, whenever avail- 
able, in a suit to recover damages for such 
injuries Further, if the propriety of a 
challenged expenditure for which the de- 
fendant demed liability is to be judged by 
the result obtained, the defendant’s fail- 
ure to challenge either the necessity of the 
expert testimony given or the reasonable- 
ness of the fee charged is readily under- 
stood, m the case in which such testi- 
mony was given, the defendant in this 
case, who was the plaintiff there, re- 
covered a verdict of $15,000 
i* Klein vs Bojlan 179 Atl R 638 


It is far from a mere conjecture that, 
if the attorney had failed to produce this 
expert testimony— and he could not pro- 
duce it unless it was volunteered, without 
arranging for the payment of the expert— 
he might well have subjected himself to a 
claim of negligence, at the suit of his client 
The Supreme Court is of the opinion, 
therefore, that an attorney who is re- 
tained to prosecute a suit for damages 
arising out of an accident has implied 
authority to obligate his client to pay the 
fee of an expert witness whom he em- 
ploys to testify in behalf of such client, 
when the necessity for such a witness and 
the reasonableness of his fee are not 
challenged 

“Accordingly, the judgment of the dis- 
trict court, withdrawing the case from the 
jury, is reversed and the case remanded for 
trial ’’ 

The foregoing apparently solves at least 
one problem relative to the fees of expert 
witnesses Parties to personal injury dam- 
age suits are liable for the fees of expert 
witnesses, if the services of the witnesses 
are contracted for by the attorney of the 
aforementioned party to the suit 

THE AMOUNT OF EXPERT WITNESS FEES'* 

In February of this year a radiologist m 
a city of about 43,000 population, in a 
central State, wrote me “I want to 
thank you for the effort you have made to 
educate your fellows concerning the rights 
and good practices of radiologists m 
medico-legal cases 

“It so happens that I am often called to 
testify as an expert witness and for this I 
hax r e recei\ r ed the grand sum and total of 
S4 00 a day 

“Will you kindly let me know what you 
consider a fan charge m an average case, 
testifying as an expert witness? I under- 
stand that this would vary with the case, 
but I wish to have a figure from which to 
vary " 

My reply was “Re fees for radiologists 
(or other physicians) who give expert testi- 
mony, will say that that depends very 
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ported (2, 4, 12, 17) in which the intussus- 
ception had been present for two weeks and 
longer without the production of gangrene 


acerbations Generalized abdominal pains 
of a colicky nature are more often com- 
plained of than acute sharp pains Nausea 



Fig 1 Spot” roentgenogram made -with fluoroscopic unit Site of intussuscep- 
tion and tumor before reduction, which is just to the left of the mid line in the trans- 
verse colon 


or obstruction Whether due to increased 
tolerance of the bowel to reduced nutrition, 
to gradual stretching of the mesentery and 
vessels, to increased mobility of the bowel 
and mesentery, or to marked dilatation of 
the mtussuscepiens has not always been 
determined 

The symptoms produced by these chronic 
or recurring forms of intussusception are 
indefinite and irregular Gradually in- 
creasing constipation, which may be inter- 
spersed mtli periods of diarrhea, is fre- 
qucntlj found Blood m the stools is un- 
common but mav be found in acute e\- 


is sometimes present, but vomiting is rare 
Gradual loss of appetite and some loss of 
weight and strength is common The pres- 
ence of a mass m the upper abdomen or m 
either side is relatively common, but it may 
be very transitory Anemia is more often 
produced by malignant tumors associated 
with intussusception than by intussuscep- 
tion pnmanl) Other laboratory findings 
are not definitely characteristic 
The roentgenographic appearance of in- 
tussusception was first described by Leh- 
man Groedel, Snow , and Edburg have 
added to our know ledge of this subject 


CHRONIC RECURRENT INTUSSUSCEPTION IN AN ADULT ASSOCIATED WITH 
ADENOCARCINOMA OF THE CECUM 


By E 


A CASE REPORT 

L SHIFLETT, M D , Louisville, Ky , and B KALAYJIAN, M D , Indianapolis 

Indiana ' 


From tlic Department of Roentgenology, Methodist Hospital, Indianapolis 


M, REVIEW of the available literature 
reveals that only 20 per cent of all 
intussusceptions occur in patients 
over two years of age, and only 5 to 10 per 
cent in adults The acute form is rare after 
puberty, and most chronic cases are found 
in patients from thirty to fifty'' years of age 
There is a definite predominance in males, 
the ratio given being from two to three 
males to one female (S, 10) 

Tumors are frequently found associated 
with, or as the causitn e factor in adult in- 
tussusceptions Mayo (10) states that S5 
per cent of all adult intussusceptions are 
produced by tumors, and further that 
G7 per cent of these tumors are malignant 
Other authors (S, 13, 13) stress the fact 
that benign tumors, particularly of the 
small bowel, are more common than has 
been previously reported, and that they are 
frequently associated w ltli intussusception 
Other causes of intussusception in adults 
are given as tuberculous and other infec- 
tious processes of the bowel, inverted ap- 
pendix, imerted diverticulum, Meckel’s 
diverticulum, anatomic and pathologic 
variations in the mobility of the cecum and 
ascending colon, irregular peristalsis, and 
unusual muscular effort 

The relationship between the presence of 
a tumor in the bowel and intussusception is 
not entirely clear The prevailing theories 
are as follows 

(1) That the tumor acts as a foreign 
body, particularly if pedunculated The 
bowel produces violent peristaltic move- 
ments m its attempt to dislodge the tumor, 
and, m pushing the tumor mass distally 
along the bowel lumen, the attached bowel 
wall is pulled along with it, inverted, in- 
vagmated, and propelled into the distal 
portion of the bowel by the violent peristal- 
tic movements 


(2) That the weight and mass of the 
tumor itself may initiate the process, and 
then it is aided by peristalsis 

(3) That in those cases m which the 
tumor is some distance proximal to the 
head of the mtussusceptum, there has been 
a constriction of the bowel about the site of 
the tumor and a relaxation distally, so that 
in ordinary peristaltic action the entire seg- 
ment is thrust forward into the distal loop 

(4) That there is sometimes perverted 
muscular action due to the presence of the 
tumor, and simple relaxation or paralysis 
of the bowel by the tumor 

(5) Finally, that in malignant disease of 
the bon el, the infiltration of the bowel wall 
by the malignant process, with resultant 
loss of elasticity and contractile powers, 
makes invagination of a more flexible proxi- 
mal segment relatively easy 

The essential pathology of intussuscep- 
tion is that of restriction of the blood sup- 
ply to the involved segments of bowel 
The mesentery carrying the blood vessels 
to the bowel walls is constricted by the in- 
vagination The veins are first occluded by 
this constriction, producing venous stasis 
but permitting arterial flow The involved 
segments of bowel become edematous, par- 
ticularly the middle and inner layers The 
edema of the bowel results in further con- 
striction of the mesentery, and finally the 
arteries are also occluded There is an in- 
filtration of blood and mucus into the 
lumen and a transudation of bacteria 
through the bowel walls mto the periton- 
eum Necrosis and gangrene of the in- 
volved bowel follow, though the outer 
layer is less likely to be so involved than 
the middle and inner ones 

This sequence of events is apparently not 
always found in chrome or recurring types 
of intussusception Cases have been re- 
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Fig 2 F'g ** 

Fig 2 Colon filled after reduction of intussusception Note spasm and irregular contractions of the 
cecum Tumor is not demonstrated Colon dilated distal to location of intussusception 

Fig 3 Roentgenogram taken after evacuation of barium enema Irregular and fibrillary contractions of 
that portion of the colon involved by the intussusception The arrows localize the farthest progression 
of the intussusception and deformitj of cecal wall near the tip Small tumor mass could be observed fluoro 
scopically because of displacement of barium 

the transverse colon which could be forced 
into the cecum No definite diagnosis of 
intussusception was made at that tune, al- 
though we behe\ e that an intussusception 
must have been present, in view of the later 
findings The mass disappeared at that 
time, as it had done repeatedly in the pre- 
vious months, but returned in a few days 
and had been constantly present from that 
time until admission without evident 
change m the symptomatology 

In our examination of the colon by 
banum enema, we found the enema ob- 
structed in the transi erse colon just to the 
left of the mid-line (Fig 1) The obstruc- 
tion was produced by an apparent mtra- 
lumcnal mass, i\ Inch was shown by manipu- 
lation to fill the entire lumen The mass was 
round, smooth, and shoved nothing like 
the typical U-shaped deformitj which one 
would expect to find m an intussusception 


By using pressure behind the mass, it was 
readily moved from its original site in the 
transverse colon to the lower pole of the 
cecum (Fig 2) It was found to be a single 
mass, smooth m contour, about the size of a 
small orange, and apparently attached only 
loosely, if at all, to the bowel Frequent 
mass peristaltic movements appeared dur- 
ing the course of the examination These 
movements always originated at the tem- 
porary site of the mass, and the patient 
complained of slight pains when these 
movements occurred The bowel distal to 
the point of obstruction was dilated No 
evidence of a pedicle to the mass could be 
made out, although on one film there was a 
suggestive strand of increased density 
w hich seemed to be attached to the inferior 
surface of the mass and connected with the 
bowel wall near the ileocecal valve The 
tumor could not be pushed through the 
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Rutledge (16) and others ha\e recently 
added extensive observations In the ileal, 
or entenc type the barium enema is of no 
value except for exclusion of colonic in- 
volvement In the ileocecal type, the head 
of the mtussuseeptum may pass far into the 
colon, with dilatation of the colon distal to 
it, and loss of normal haustral markings 
In this type, the typical U-shaped de- 
formity at the point of obstruction of the 
banum enema can usually be made out 
In the ileocolic type, the pnmary invagi- 
nation begins in the ileum, and it does not 
often extend so far into the colon At 
times, the banum enema may be seen to 
pass between the layers, as the mtussus- 
ceptum — largely the ileum — is smaller than 
in other types The colonic form produces 
a similar appearance to that of the ileo- 
cecal form, although tumor of the colon 
has quite often been reported (16) 

The successful and permanent reduction 
of some cases of intussusception by banum 
enema alone has been reported (16) Many 
authors feel it should be tned before sur- 
gery is resorted to, but the majority of 
cases require surgery after the diagnosis 
has been made Mayo (10) behex r es resec- 
tion to be the procedure of choice in chronic 
intussusception, since he has found such a 
high percentage of malignant tumors to be 
the causative factors in these cases 

We believe the following case is of inter- 
est and importance because of these facts 

There is an atypical history of malig- 
nancy even after prolonged observation, 
during which time no definite diagnosis had 
been made 

The intussusception recurred at intervals 
over a period of eight months, without pro- 
ducing obstructive symptoms at any time 

The intussusception was undoubtedly 
completely reduced at one time under 
the fluoroscope by another roentgenologist, 
and then returned shortly thereafter It 
had been present without change in out- 
ward appearance or symptoms for over 
four weeks at the time we first saw the 
patient 

The intussusception was even then so eas- 
ily reduced under the fluoroscope, that the 


usual adhesions between the bowel walls 
that form under such conditions in much 
less time could not have been formed in 
this case 

And finally, the type of mass or violent 
peristalsis that is believed by many to be a 
vital part in the production of intussuscep- 
tion in cases m which a tumor of the bowel 
is present, was observed under the fluoro- 
scope 

CASE REPORT 

Mrs C P , aged 69 years, was admitted 
to the hospital on Aug 27, 1935, with the 
following complaints Generahzed abdomi- 
nal distress at intervals, without severe 
pain at any time, for a period of eight 
months, slight constipation which seemed 
to be gradually increasing, slight loss of 
weight and appetite, and a peculiar irregu- 
lar and often transient sensation of a 
mass, or “drawing sensation” m the right 
side of the abdomen 

There seemed to be no relationship be- 
tween the indefinite pain and eating or 
bowel movements There had been no 
nausea, vomiting, blood or mucus m the 
stools, diarrhea, chills, fever, urinary 
symptoms, referred pam, rash, or other 
manifestation of infection The symp- 
toms had developed gradually over a 
period of eight months, during which time 
she had been seen by a physician, but no 
definite diagnosis had been made 

Physical examination revealed httle of 
significance other than a definite mass in 
the upper abdomen just to the left of the 
mid-line This was rather firm, smooth, 
rounded, and somewhat tender to deep pal- 
pation It could not be dislodged from its 
position by external palpation alone 

There was a mild secondary anemia with 
an erythrocyte count of 3,930,000 and 
hemoglobin of 7 S per cent— 12 grams The 
urine was essentially normal and the kid- 
ney function was within normal limits A 
stool examination was not made 

A roentgenographic examination of the 
colon had been made in another city six 
weeks pnor to admission here The diag- 
nosis then made was of a movable mass in 
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Fig 2 F >« 

Fig 2 Colon filled after reduction of intussusception Note spasm and irregular contractions of the 
cecum Tumor is not demonstrated Colon dilated distal to location of intussusception 
Fig 3 Roentgenogram taken after evacuation of barium enema Irregular and fibrillary contractions of 
that portion of the colon involved by the intussusception The arrows localize the farthest progression 
of the intussusception, and deformity of cecal wall near the tip Small tumor mass could be observed fluoro- 
seopically because of displacement of barium 


the transverse colon which could be forced 
mto the cecum No definite diagnosis of 
intussusception was made at that time, al- 
though we believe that an intussusception 
must have been present, m view of the later 
findings The mass disappeared at that 
time, as it had done repeatedly m the pre- 
vious months, but returned in a few days 
and had been constantly present from that 
tune until admission without evident 
change in the symptomatology 

In our examination of the colon by 
barium enema, we found the enema ob- 
structed in the transverse colon just to the 
left of the mid-hne (Fig 1) The obstruc- 
tion was produced by an apparent rntra- 
lumenal mass, which was shown by manipu- 
lation to fill the entire lumen The mass w as 
round, smooth, and showed nothing like 
the typical U-shaped deformity which one 
Mould expect to find in an intussusception 


By using pressure behind the mass, it was 
readily moved from its original site in the 
transverse colon to the lower pole of the 
cecum (Fig 2) It was found to be a smgle 
mass, smooth m contour, about the size of a 
small orange, and apparently attached only 
loosely, if at all, to the bowel Frequent 
mass peristaltic movements appeared dur- 
ing the course of the examination These 
movements always originated at the tem- 
porary site of the mass, and the patient 
complained of slight pains when these 
movements occurred The bowel distal to 
the point of obstruction was dilated No 
evidence of a pedicle to the mass could be 
made out, although on one film there was a 
suggestive strand of increased density 
which seemed to be attached to the inferior 
surface of the mass and connected with the 
bowel wall near the ileocecal valve The 
tumor could not be pushed through the 
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ileocecal •valve, nor could barium be ex- 
pressed into the terminal ileum (Fig 3) 

In attempting to come to a logical con- 
clusion from our findings, we considered 
seriously the possibility of this being a re- 
current intussusception or fecahth We 
felt, however, that the length of time the 
mass had been constantly present without 
change in symptoms, the lack of typical 
findings, the ease with which the mass 
could be moved about, and the suggestive 
appearance of a pedicle made the diagnosis 
of intussusception highly improbable We 
also considered the possibility of this being 
a malignant tumor, but felt that there 
should have been more definite anatomic 
changes with such a long history We con- 
cluded, therefore, that the mass was prob- 
ably a benign tumor on a long pedicle We 
v ere unable to determine whether the pri- 
mary origin was in the cecum or terminal 
ileum 

At operation, immediately after our ex- 
amination, the intussusception was not 
present, but the appearance of the bon el 
indicated to the surgeon that one had been 
present It undoubtedly had been reduced 
under the fluoroscope pre-operatively The 
appendix, cecum, and ascending colon were 
shortened and thickened A tumor with a 
broad base could be felt inside the cecum A 
resection of the cecum, ascending colon, 
and terminal ileum was done, and an anas- 
tomosis between the ileum and hepatic 
flexure was completed Recovery from the 
operation was uneventful 

The pathologic report on the specimen 
stated that it was an annular papilloma- 
tous type of adenocarcinoma of the colon, 
located immediately around the insertion 
of the appendix It measured six centi- 


meters m its greatest diameter There was 
no definite involvement of the neighboring 
lymph nodes 
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ROENTGENOLOGIC STUDY OF SACROCOCCYGEAL 
CHORDOMA 

By C K HSIEH, M D , and H H HSIEH, M D , Petping, China 
From the Department of Radiology, Peiping Union Medical College, Peiping, China 


C HORDOMA is a rare tumor which 
arises from the cellular vestiges of the 
embryonal notochord It occurs most 
frequently m the spheno-occipital and 
sacrococcygeal regions, but primary chor- 
doma has been reported to occur m other 
parts of the spinal column and the skull 
Recently Stewart (1, 2, 3), Andler (4), 
Montgomery and Wolman (5), Hass (6), 
Adson, Kemohan, and Whitman (7), and 
Fletcher, Woltman, and Adson (S) have 
presented pathologic and clinical studies of 
this tumor, but very little has been re- 
ported on the roentgenologic diagnosis In 
the more recent publications, \-ray exami- 
nation is mcluded in a larger number of 
cases, and, occasionally, roentgenograms 
are reproduced Opinions, however, still 
differ widely m the estimation of the value 
of roentgenologic examinations Most au- 
thors concur in that, m the spheno-occipital 
region, an x-ray examination would not re- 
veal any characteristic or diagnostic evi- 
dence other than undifferentiated destruc- 
tion when it is present This is so probably 
because of the complexity of the neighbor- 
ing dense structures and the comparatively 
small size of the tumor In the sacrococcy- 
geal region, where the bony parts are more 
accessible to direct roentgenologic examina- 
tion and the tumor is generally larger m 
size when pressure symptoms are present, 
it is reasonable to expect that a roentgeno- 
logic examination would show more char- 
acteristic findings In the present study, 
based on a renew of pubhshed cases and 
our three proven cases, we are attempting 
to eialuate the roentgenologic findings of 
this tumor m the sacrococcygeal region 

REVIEW OF LITERATURE 

Burrow and Stewart (2), in discussing 
the diagnosis of spheno-occipital chordoma, 


stated that a good x-ray film taken with a 
Potter-Bucky diaphragm might show evi- 
dence of absorption of bone or the outline 
of the soft tissue tumor, but, apart from the 
microscope, the exact pathology must re- 
main obscure Adson, Kemohan, and 
Woltman (7) found x-ray examination less 
helpful m the diagnosis of spheno-occipital 
chordoma In one of their three cases, in 
spite of the fact that the tumor had origi- 
nated from the region of the spheno-occipi- 
tal synchrondrosis and had invaded the 
surrounding bone, little evidence of de- 
struction of the bone was seen m the post- 
mortem roentgenogram, and, m another 
case, in which the roentgenogram showed 
erosion of the upper three cervical verte- 
brae, the tumor behaved grossly more like 
a neurofibroma than a chordoma How- 
ever, in an article on chordomas of the 
cranium and the cervical spine, Hass (6) 
expressed the opinion that the clinical di- 
agnosis of this tumor is difficult without 
the aid of roentgen examination or biopsy 
In his case Sosman found m the roentgeno- 
grams a destructive process involving the 
occipital bone at the anterior edge of the 
foramen magnum and the arch of the atlas , 
there was also a large soft tissue tumor 
bulging into the posterior nasopharynx 
Sosman gave the impression that the 
roentgen findings mdicated a malignant 
process, possibly metastatic, however, he 
also stated that the only primary tumor in 
this region would be a chordoma Hass 
mentioned also that the injection of iodized 
oil into the subarachnoid space may be of 
the greatest value m demonstrating the 
presence of an extradural tumor compres- 
sing the v entral surface of the cervical cord 
Syme and Cappell (9) reported a case of 
chordoma of the pharyngeal region which 
was illustrated wuth a roentgenogram 
showing markecLdestruction of the body of 
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the third cervical vertebra and commen- 
cing erosion of the bodies of the second and 
fourth cervical vertebra Capped (10) re- 


vertebra Halter (14) reproduced in his 
article a postmortem roentgenogram of the 
sacrum (Fig 1), showing destruction of the 
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i 1 ,1 , Hnlttrs case (14) Postmortem roentgenogram shomng destruction of the sacrum 
which Halter considered as typical of chordoma 

I ig 2 tVildbolz case Roentgenogram of a sacral chordoma showing characteristic changes 
(Note expansion vncuolation, and trabcculation of the imoivcd bone ) 


corded another case of chordoma occur- 
ring in the dorsal region, with \-ray evi- 
dence of abnormality of the fifth and sixth 
dorsal vertebra, the intervening disc being 
apparently destroyed and merged in an ill- 
defined mass which involved both vertebral 
bodies, the discs above and below these 
vertebra also appeared to be thinned 
Davison and Weil (11) presented a case of 
chordoma on the left side of the cauda 
equina which showed sclerosis of the left 
half of the third lumbar vertebra on x-ray 
examination 

Zollinger (12) recorded a case in which 
the roentgenogram showed irregularity of 
the outline of the third lumbar vertebra, 
with narrowing and increased density of 
the left side of the vertebral body, suggest- 
ing an old compression fracture 

Hutton and Young (13) reported a case 
of sacrococcygeal chordoma in which the 
x-ray examination showed that the lower 
end of the sacrum was not easily distin- 
guishable from the tumor, and the outline 
of the coccyx was quite indefinite, it was 
thought that there was some irregular bone 
formation m the second and third lumbar 


bone which was reported as typical of 
chordoma Gerber (15) found in the roent- 
genogram of his case of sacral chordoma a 
round shadow in the pelvic cavity at the 
lower portion of the spinal column but 
without changes m the bone, this was a 
case of antesacral chordoma In Key and 
Berven’s case (16), Akerlund described 
changes of expansion of the sacrum with 
multiple, spotty areas of destruction and 
suggested the possible diagnosis of chor- 
doma Wildbolz (17), in the roentgeno- 
logic examination of the sacrum of his case 
(Fig 2), found changes which he consid- 
ered as characteristic of chordoma, but did 
not describe the changes Fletcher, Wolt- 
man, and Adson reported ten cases of sac- 
rococcygeal chordoma, in four of which the 
roentgenograms gave evidence of destruc- 
tion of the sacral vertebrae which, m ap- 
pearance, suggested the presence of a ma- 
lignant growth, in five the roentgenologic 
report was negative, but they suggested 
that with recent improvement of roent- 
genologic technic incidence of negative 
findin gs would probably not be so high 
However, they considered that no roent- 
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genologic appearance diagnostic of chor- 
doma, as distinguished from other malig- 
nant tumors, could be established and that 


tients, which showed the same honeycomb 
appearance m the region of a hypophyseal 
chordoma 



Fig 3 Andler s case Roentgenogram of the sacrum showing honeycomb de- 
struction of the bone which Andler described as characteristic of chordoma (a, typical 
structure of a chordoma b diffuse tumor shadow , c, air bubble ) 


studies with iodized poppy-seed oil, 40 per report of cases 

cent, m the suspected cases of sacrococcy- 
geal chordoma might produce diagnostic Case 1 A Chinese male teacher, 42 
information before routine roentgenograms years of age, was first seen in this clinic on 
became positive Andler (4), m his excel- Feb 2S, 1933 His complaint was a tu- 
lent article on sacrococcygeal chordoma, mor mass m the gluteal regions, of four 
reported seven cases In five, the roent- years’ duration At the onset the patient 
genologic findings were indicative of chor- had pain in both gluteal regions and a hard 
doma, one of these was illustrated by a painful nodule about the size of a hen’s egg 
roentgenogram (Fig 3) The charactens- m the right buttock Several months later, 
tic findings were multiple, small and large, two other masses developed at the same lo- 
radiotransparent areas distributed irregu- cation , these grew and coalesced to form a 
larly in the diffuse tumor shadow which large tumor One year after the onset two 
replaced the normal bony structure almost new masses appeared in the left buttock 
completely and gave a net-like, honeycomb which gradually increased m size and 
appearance, due to the contrast of the pre- formed one large tumor with the masses in 
served, shadow-producing bony spicules the right buttock There was pain upon 
and the partition walls on the one hand, sitting Constipation had been present for 
and the tumor cysts on the other hand two years and frequent desire to urinate 
The distribution of the transparent areas for eight months 

was irregular due to the appearance of the Physical examination showed a hard tu- 
elastie parts in the firm connectn e tissue mor mass of 20 X 20 X 15 cm , occupying 
tumor Outside of the sacrum and coccyx, the entire gluteal regions and stretching 
the tumor shadow was more uniform, jet the perineum (Fig 4) The overljung skm 
the radio-opacity varied there m accord- appeared normal m color but -was adherent 
ance with the amount of the connective to the mass The tumor itself was not 
tissue and cj st-like structure Andler also moi able The superficial veins were con- 
noted that the findings typical of sacro- gested On rectal examination, a mass pro- 
coccjgeal chordoma were also present m trading anteriorly was felt 
cranial chordoma as was seen m the roent- Roentgenologic ' Examination —The lat- 
ironnlnmo '^’-nation of one of his pa- eral view (Fig 5) demonstrated a huge soft 
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the third cervical vertebra and commen- 
cing erosion of the bodies of the second and 
fourth cervical vertebrae Capped (10) re- 


vertebrae Halter (14) reproduced m his 
article a postmortem roentgenogram of the 
sacrum (Fig 1), showing destruction of the 



r, s 1 Fig 2 

, r> ? A . HaIlcr s . ca5c (M) Postmortem roentgenogram showing destruction of the sacrum 
which Halter considered as typical of chordoma 

Fig 2 Wildbolz case Roentgenogram of a sacral chordoma showing characteristic changes 
(Note expansion vncuolation, and trabeculation of the involved bone ) 


corded another case of chordoma occur- 
ring in the dorsal region, with \-ray evi- 
dence of abnormality of the fifth and si\th 
dorsal vertebra, the intervening disc being 
apparently destroyed and merged in an ill- 
defined mass which involved both vertebral 
bodies, the discs above and below these 
vertebra also appeared to be thinned 
Davison and Weil (11) presented a case of 
chordoma on the left side of the cauda 
equma which showed sclerosis of the left 
half of the third lumbar vertebra on \-ray 
examination 

Zollinger (12) recorded a case in which 
the roentgenogram showed irregularity of 
the outline of the third lumbar vertebra, 
with narrowing and increased density of 
the left side of the vertebral body, suggest- 
ing an old compression fracture 

Hutton and Young (13) reported a case 
of sacrococcygeal chordoma m which the 
x-ray examination showed that the lower 
end of the sacrum was not easily distin- 
guishable from, the tumor, and the outline 
of the coccyx was quite indefinite, it was 
thought that there was some irregular bone 
formation in the second and third lumbar 


bone which was reported as typical of 
chordoma Gerber (15) found in the roent- 
genogram of his case of sacral chordoma a 
round shadow in the pelvic cavity at the 
lower portion of the spinal column but 
without changes in the bone, this was a 
case of antesacral chordoma In Key and 
Berven’s case (16), Akerlund described 
changes of expansion of the sacrum with 
multiple, spotty areas of destruction and 
suggested the possible diagnosis of chor- 
doma Wildbolz (17), m the roentgeno- 
logic examination of the sacrum of his case 
(Fig 2), found changes which he consid- 
ered as characteristic of chordoma, but did 
not describe the changes Fletcher, Wolt- 
man, and Adson reported ten cases of sac- 
rococcygeal chordoma, in four of which the 
roentgenograms gave evidence of destruc- 
tion of the sacral vertebra which, in ap- 
pearance, suggested the presence of a ma- 
lignant growth , m five the roentgenologic 
report was negative, but they suggested 
that with recent improvement of roent- 
genologic technic incidence of negative 
findings would probably not be so high 
However, they considered that no roent- 
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symptoms of difficult defecation and urina- 
tion Dull pam over both lower extremi- 
ties had been present for about six months 
Another roentgenologic examination 
showed changes similar to these present be- 
fore, except that the sacrum appeared 
more expanded Findings of expansion, 
rarefaction, and trabeculation were also 
found in the blade of the left ilium, indi- 
cating extension of the tumor 1 

Case 3 A Chinese woman, 51 years of 
age, was seen on Aug 1, 1933, because of 
pam in the sacral region, especially at 
mght The pain had been present for 
about two years and constipation for three 
months Rectal examination revealed a 
large, smooth, round, firm mass measuring 
about 9 cm posterior to the rectum The 
sacral region was swollen and tender The 
patient could not he flat on her back 

Roentgenologic examination of the pelvis 
(Figs 7 and 8) demonstrated moderate ex- 
pansion and marked destruction of the 
middle and lower thirds of the sacrum 
The involved area presented a lobulated 
appearance There were irregular, soft, 
dense masses in the tumor The outline of 
the growth was ill defined laterally, while 
its upper border was quite well limited by 
the unmvolved upper segments of the sac- 
rum With barium enema, the rectum was 
found to be compressed and displaced to 
the left side and anteriorly (Fig 9) The 
roentgenologic diagnosis was malignant 
neoplasm in the sacrum and coccyx, sugges- 
tive of chordoma Subsequent x-ray ex- 
aminations m November and December, 
1933, and in February and May, 1934, 
showed little change in the roentgeno- 
graphic appearance of the sacrum and the 
tumor In April, 1935, another examina- 
tion revealed an extension of the sacral in- 
volvement and suggestive evidence of pul- 
monary metastasis 

A needle biopsy was done, obtaining 
some glistening senu-gelatmous material 
wluch, on microscopic study, was diag- 
nosed as chordoma (Fig 10) 

The patient received two series of x-ray 

!i Ca nV CP0rlcd Pai val ' 1 complete pathologic 



Fig 5 [upper) Case 1 Roentgenogram of the 
sacral tumor in the lateral view showing the de- 
struction of the lower two-thirds of the sacrum and 
the structural appearance of the dense trabecula 
and irregular masses in the protruding soft tissue 
tumor 

Fig 6 (lower) Casel Photomicrograph show- 
ing masses of swollen vacuolated cells with intra- 
cellular mucm and intercellular free masses of 
mucm deposits Elsewhere in the section not 
shown in this illustration the periphery of some of 
the masses is surrounded b> a zone of cells with 
elongated nuclei the so-called ‘ sheath cells ” 

treatments (180 kv constant potential, 8 
ma , 50 cm STD, filters 56 mm oil, 0 5 
mm Cu and 2 mm Al, 20 r/min , S00 r 
measured in air, 100 per cent ESD) from 
Aug 23 to Sept 20, 1933, and from Nov 
4 to Nov 2S, 1933, through two posterior 
and one perineal portals The skm of each 
of the posterior portals received a total 
dose of 2,S00 r and the perineal portal a 
total of 1,050 r On Jan 20, 1934, 2S ra- 
don gold seeds contaimng 51 66 millicunes 
nere inserted mterstitially in the tumor 
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tissue swelling in the gluteal region The 
lower two -thirds of the sacrum and the 
cocey\ were extensively destroyed The 
anterior outline of these bones could be 
traced in places, but their posterior border 
was entirely absent In the soft tumor 
mass, which extended mostly posteriorly, 
there were bony trabeculae in the upper 
portion and considerable irregular masses 
of mild density m the lower portion The 
appearance of the bony trabecula; and the 
irregular, dense masses in the soft tissue 
tumor suggested a growth which had origi- 
nated in the bones, destroyed them, and 
earned the bony fragments and d4bns into 
the gluteal mass A roentgenologic diag- 
nosis of chordoma was made w r hich was 
confirmed by a needle biopsy and patho- 
logic examination (Fig 6) 

The patient did not return to the clinic 
for further consultation 

Case 2 A Chmese male farmer, 62 
years of age, came to the hospital on July 
16, 1927, complaining of a large mass in the 
right buttock of two years' duration He 
had a fall six months before the appearance 
of the tumor The tumor grew steadily 
till it measured about 14 5 X 12 X 75 
centimeters The tumor was firm and 
fixed to the underlying bone but was not 
attached to the skin The lateral border of 
the mass was movable and its consistency 


was like cartilage in places There was oc- 
casional pam in the tumor Pam along the 
right leg had been noticed for six months 
Neurologic examination showed no definite 
involvement of the sciatic nerve other than 
probably stretching Some difficulty m 
defecation and unnation was present Rec- 
tal examination revealed a prominence of 
the nght border of the sacrum 

Roentgenologic examination of the pelvis 
in the anteroposterior view showed expan- 
sion of the lower portion of the sacrum to 
both sides, the bone was rarefied and tra- 
beculated In the lateral new the outline 
of the involved bone could not be defined 
except along its upper border The roent- 
genologic diagnosis was giant-cell tumor or 
osteochondroma of the sacrum (Unfor- 
tunately the roentgenograms are not avail- 
able for reproduction ) 

An exploratory operation was done 
Several finger-like projections were felt 
under the skin and these were found to be 
tumor invading the gluteal muscle The 
tumor was partially removed Upon path- 
ologic study the tumor was diagnosed as 
chordoma 

The patient left the hospital with im- 
provement of symptoms One year later 
he was admitted again for study During 
the interval the tumor had increased in 
size gradually and there was return of 
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symptoms of difficult defecation and urina- 
tion Dull pam over both lower extremi- 
ties had been present for about six months 
Another roentgenologic examination 
showed changes similar to these present be- 
fore, except that the sacrum appeared 
more expanded Findings of expansion, 
rarefaction, and trabeculation were also 
found in the blade of the left ilium, indi- 
cating extension of the tumor 1 

Case 3 A Chinese woman, 51 years of 
age, was seen on Aug 1, 1933, because of 
pam in the sacral region, especially at 
night The pam had been present for 
about two years and constipation for three 
months Rectal examination revealed a 
large, smooth, round, firm mass measuring 
about 9 cm posterior to the rectum The 
sacral region was swollen and tender The 
patient could not he flat on her back 

Roentgenologic examination of the pelvis 
(Figs 7 and 8) demonstrated moderate ex- 
pansion and marked destruction of the 
middle and lower thirds of the sacrum 
The involved area presented a lobulated 
appearance There were irregular, soft, 
dense masses in the tumor The outhne of 
the growth was ill defined laterally, while 
its upper border was quite well limited by 
the unmvolved upper segments of the sac- 
rum With barium enema, the rectum was 
found to be compressed and displaced to 
the left side and anteriorly (Fig 9) The 
roentgenologic diagnosis was malignant 
neoplasm in the sacrum and coccyx, sugges- 
tive of chordoma Subsequent x-ray ex- 
aminations m November and December, 
1933, and in February and May, 1934, 
showed little change in the roentgeno- 
graphic appearance of the sacrum and the 
tumor In April, 1935, another examina- 
tion revealed an extension of the sacral m- 
\ olvement and suggestive evidence of pul- 
monary metastasis 

A needle biopsy was done, obtaining 
some glistening semi-gelatinous material 
which, on microscopic study, was diag- 
nosed as chordoma (Fig 10) 

Th e patient received two senes of x-ray 

*i t AT,. rc[>ortc d Pm with complete pathologic 



Fig 5 ( tipper ) Case 1 Roentgenogram of the 
sacral tumor in the lateral view showing the de- 
struction of the lower two thirds of the sacrum and 
the structural appearance of the dense trabecula; 
and irregular masses m the protruding soft tissue 
tumor 

Fig 0 (tourer) Case 1 Photomicrograph show- 
ing masses of swollen vacuolated cells with intra- 
cellular mucin and intercellular free masses of 
mucin deposits Elsewhere m the section not 
shown m this illustration the periphery of some of 
the masses is surrounded b> a zone of cells with 
elongated nuclei, the so-called sheath cells ” 


treatments (ISO kv constant potential, 8 
ma , 50 cm STD, filters 56 mm oil, 0 5 
mm Cu and 2 mm Al, 20 r/min , S00 r 
measured in air, 100 per cent E S D ) from 
Aug 23 to Sept 20, 1933, and from Nov 
4 to Nov 28, 1933, through two posterior 
and one perineal portals The skin of each 
of the posterior portals received a total 
dose of 2,S00 r and the perineal portal a 
total of 1,050 r On Jan 20, 1934, 28 ra- 
don gold seeds containing 51 66 milhcunes 
were inserted mterstitially m the tumor 
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Tig " Fig 8 

Tig 7 Case 3 Roentgenogram of (he sacral region in the lateral projection showing marked destruction 
and expansion of the lower two thirds of the sacrum The outline of the end of the sacrum is entirely lost 
The destroyed bone is traversed by dense trabecule and presents a lobulated appearance Anterior to the 
sacrum in the tumor there arc irregular masses of dense material 

I'ig 8 Case 3 Anteroposterior view of the sacrum showing destruction of the bone with the presence 
of trabeculation nnd xacuolation The upper border of the involvement is quite well defined The outline 
of the bone nt the lower portions cannot be made out Dense masses are seen in the left lower area of the 
sacral region 


and left m permanently, these delivered a 
total dose of G,SSS milhcune-hours Fol- 
lowing the \-ray and radon treatments, 
clinical examinations showed definite re- 
gression in the size of the tumor, marked 
rehef of the difficulty m defecation, and 
practically disappearance of pam in the 
sacral and rectal regions The patient dis- 
appeared from the clinic after a visit in 
May, 1934, and did not return until April, 
1935, when a follow-up x-ray examination 
showed marked extension of the tumor into 
the upper third of the sacrum Two 
months later there was increased difficulty 
in emptying of the bowels and bladder, 
more pam was present locally m the tumor 
and radiating to both thighs Further ra- 
diation therapy was advised, but refused 
by the patient 

roentgenologic consideration 
From the review of the literature, it 


not yield positive roentgenologic diagnos- 
tic signs except for destruction of the bone 
and compression of the spinal cord as 
shown by injected contrast medium The 
destruction and compression have no in- 
trinsic characteristic appearance How- 
ever, in Hass’ case of spheno-oceipital 
chordoma, Sosman thought that if meta- 
static tumor could be ruled out, the loca- 
tion alone would favor the diagnosis of a 
primary chordoma, and m Andler’s case 
of hypophyseal chordoma roentgenologic 
changes characteristic of sacrococcygeal 
chordoma were found 

In chordoma of the sacrococcygeal re- 
gion, the study of our own cases and those 
reported in the literature has led us to be- 
lieve that there are characteristic roentgen 
signs These signs are as follows 

1 Expansion — This may be demon- 
strated in the anteroposterior or lateral 
views, preferably by stereoscopic examina- 
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tion The bone is hollowed out and ap- 
pears widened in one or more diameters 
The outlme of the bone may or may not be 
entirely preserved 

2 Rarefaction or Destruction — The in- 
volved bone presents either a loculated ap- 
pearance with multiple small circular or 
oval radiotranslucent areas or the bone is 
destroyed in large areas 

3 Trabeculation — The remains of the 
undestroyed bone form dense trabecula 
which may extend into the soft tissue mass 
outside the original normal boundary of the 
bone 

4 Calcification — This may be due to re- 
active new bone formation or deposit of 
calcified material in the tumor as a result 
of degeneration or necrosis This calcified 
matter appears usually in irregular masses 
of soft radio-opacity 

In our three cases all or most of these 
signs are present In the articles by And- 
ler (4), Halter (14), and Wildbolz (17), in 
which roentgenograms are reproduced 
(Figs 1, 2, and 3), the roentgenologic ap- 
pearance of the changes is strikingly simi- 
lar to that of our cases Even in Case 7 of 
Fletcher, Woltman, and Adson’s report 
(S), which is the only case illustrated by a 
roentgenogram, the appearance of the in- 
volved sacrum seems to show the same 
findings, i e , expansion of the bone, locula- 
tion, and trabeculation Andler’s descrip- 
tion of the roentgenologic findings of his 
cases (4), which he beheved to be typical 
of chordoma, agree in general with ours 
In order to understand the roentgeno- 
logic appearance of chordoma in the sacro- 
coccygeal region a renew of the gross ana- 
tomic appearance of the tumor is helpful 
The typical chordoma is a slowly infiltra- 
tive, expanding growth, usually veil en- 
capsulated by fibrous tissue which is con- 
tinuous with the narrow septum of connec- 
tive tissue that divides the tumor into ir- 
regular lobules These lobules are com- 
posed of soft, mucinous or gelatinous tissue, 
which is semitransparent or translucent 
The softer portions arc pale bluish-gra\ , 
while the firm opaque lobules usuall) indi- 
cate a more rapid rate of grow tli, increased 



Fig 9 {upper) Case 3 Lateral view of the 
pelvis after barium enema showing anterior dis- 
placement of the rectum due to the tumor arising 
from the sacrum 

Tig 10 (lower) Cose 3 Photomicrograph of 
the tumor showing tumor cells with small and large 
vacuoles There is no clear-cut cell border Among 
the cells a large amount of homogeneous mucinous 
matrix is present 


cenuianty and a heightened tendency to- 
w ard the invasion of regional tissues Foci 
of necrosis with hemorrhage are not un- 
common Cystic degeneration with calci- 
fication is infrequent Bits of cartilage, 
clumps of sequestrated bone, and islands of 
newl) formed bone are observed in some in- 
stances, especially m regions in which the 
neoplasm is in contact with bone The in- 
i asion of bone is characterized by irregular 
lacunar resorption, and reactne osteogene- 
sis is never prominent The widespread 
infiltration of soft tissues is rare From 
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this description of the pathologic anatomy 5 
one can understand the formation of the 
roentgenologic findings of expansion and 
multiloculated areas of rarefaction or de- 
struction of the bone, dense trabecufation 
and occasionally irregular calcified masses 
in the soft tissue tumor 

It must be admitted that these roent- 
genologic findings are not pathognomonic 
of chordoma in the sacrococcygeal region 
In fact, such findings elsewhere in the skele- 
ton may indicate giant-cell tumor, osteo- 
chondroma, or myxochondroma, but the 
clinical picture and particularly the sacro- 
coccygeal location of the lesion should sug- 
gest the diagnosis of chordoma Giant-cell 
tumor and chondroma occur in younger 
individuals and their occurrence in the sac- 
rococcygeal region is extremely rare How- 
ever, biopsy should always be relied upon 
to obtain the final diagnosis It should also 
be mentioned that the roentgenologic find- 
ings for sacrococcygeal chordoma as de- 
scribed above arc not present in case the 
tumor is mainly of ante-sacral or post- 
sacral origin without infiltration mto the 
sacrum When the sacrum is involved in 
such a case, the findings in the bone are 
likely to be those of pressure and secondary 
changes, as m the case of a very large chor- 
doma reported by Willis (19), which appar- 
ently arose from the anterior surface of the 
sacrum and extended down mto the upper 
part of the thigh and yet showed no marked 
involvement of the sacrum 

SUMMARY 

1 The literature on the roentgenologic 
diagnosis of chordoma, especially in the 
sacrococcygeal region, was reviewed 

2 Three cases of sacrococcygeal chor- 


doma, with roentgenologic examination, 
were reported 

3 Three cases and those reported by 
others were studied from the roentgeno- 
logic standpomt Certain findings found 
in the three cases of our senes and m many 
of the others are descnbed, they are con- 
sidered as charactenstic of chordoma in the 
sacrococcygeal region 


REFERENCES 


(1) Stew art M. J Malignant Sacrococcygeal 
Chordoma Jour Path and Bact 1922, 25, 40 

(2) Burrow, J Le F and Stew' art M J Ma 
hgnant Spheno-occipital Chordoma Jour NeuroL 
and Psychopath 1923 4, 205 

(3) Stew art M J , and Morin J E Chordoma — 
A Review with Report of a New Sacrococcygeal Case 
Jour Path and Bact 1920 29, 41 

(4) Ashler R. Die Klrnih des sacrococcygealen 
Chordotns Arch f Urn Chir , 1920 143, 407 

(5) Montcomeri A H , and WolmaN, I J 
Sacrococcygeal Chordomas m Children Am Jour 
Dis. Child , 1933,40, 1203 

(0) Hass G M Chordomas of the Cranium and 
Cervical Portion of the Spine Arch Neurol and 
Psych 1934,32 ,300 

(7) Adson A W , Kernohan J W and Wolt- 
man, H W Cranial and Cervical Chordomas Arch 
Neurol and Psych 1935, 33, 247 

(8) Fletcher E XL, Woltman H W , and Ad- 
son, A \V Sacrococcj geal Chordomas Arch 
Neurol and Psich , 1935, 33, 283 

(9) Sviie IV S and Cappell D F Case of 
Chordoma of Cervical Spine with Involvement of 
Larynx Jour Laryn and Otol , 1920, 41, 209 

(10) Cappell D F Chordoma of the Vertebral 
Column with Three New Cases Jour Path and 
Bact 1928,31,797 

(11) Davison, C and Weil A Malignant Chor- 
doma of Lumbar Region Arch. Neurol and Psych , 
1928, 19, 415 

(12) Zollinger, R. Chordoma of the Third Lum- 
bar Vertebra Am Jour Surg , 1933, 19 (ns) 137 

(13) Hutton A J , and Young, A Chordoma — A 
Report of Two Cases Surg , Gynec and Obst , 1929, 


48 333 

(14) Halter, G Chordom des Kreuzbeines 
Deutsche Ztschr f Chir , 1920 219,356 

( 15 ) Gerber, J Zur Kenntnis der Satralchordome. 
Arch f him Chir , 1930, ISP, 24S 

flfil KE\.E,andBERVEN E Ueber maligne Chor- 
doma. Deutsche Ztschr f Chir 1930 225, 354 

(17) Wildbolz, E Ueber einen Fall von malignem 
r hr,J™ des Sakrums. Zentralbl f Chir , 1931, 58, 


p xc H C Sacrococcygeal Chordoma Chi- 
nese Med Tour , 1932, 46, 456 

DPI Willis R A Sacral Chordoma with Wide- 
spread Metastases Jour Path and Bact , 1930 33, 


1035 


5 An abstract from Hass’ article (6) 



LEON J MENVILLE, M D , Ed, tor 


HOWARD P DOUB, M D , Associate Ed, tor 


RADIATION DOSAGE 


Often m medical meetings, especially when 
cases are presented before a general gathering 
of men who are not radiation therapists, such 
a statement as the following is heard “This 
case had a test of radiation therapy ” The 
remark, as it stands, is worthless, yet any 
attempts to persuade the speaker to give 
definite data as to the amount of radiation used 
are apt to elicit either a vague answer or a 
definite admission of ignorance on the subject 

Why should we tolerate vagueness in regard 
to radiation dosages 11 Certain ly we do not 
suffer it m reports on drug dosages It is 
almost impossible to imagine that a physician, 
m reporting a heart case m which digitalis had 
been administered, would fail to state the exact 
amount of the drug used It is still harder to 
imagine that his audience would let the omis- 
sion slip by without remark 

Even after the amount of radiation has been 
stated, the story is but half told, as a radiol- 
ogist knows The technic of administration 
must also be known if we are to get a worth- 
while picture of the case Negligence on this 
point would be held an egregious error in a 
report on the use of digitalis in a heart case 
Whj is it not so regarded in radiation therapy' 1 

To report radiation treatment and omit 
the dose is a waste of time — not only the time 
of the audience or readers, as the case may be — 
but of the many scientists, past and present, 
who ha\ e spent their time and energy m work- 
ing out measurements for radiation dosages, 
not to mention the pin sician who prescribed 
tlie treatment 

Another unfortunate tendency of speakers 
unrevsed in radiation theiapj is to use looselj 
the terms radiosensitne” and ‘radioresist- 
ant ’ To be of an) use at all, these terms 
must be modified To saj that a cancer is 
radiosensitne is ns -valueless, per sc, as to sav 
that it is large If the latter adjeetne were 
used, the immediate question would be, "How 
large 5 The question, "How radiosensitne 5 " 
is an equalh justifiable and nectssaiy response 
in view of the fact that recent results hare 


demonstrated “radiosensitne” and "radiore- 
sistant” to be purely relative words 

A careless disregard of knowledge which has 
been painstakingly — and often painfully — 
gamed is almost as great a misdemeanor as the 
oldtime custom of persecuting any one who 
advanced an original idea m science In a way, 
it is worse, because it is more insidiously de- 
structive It is often the case that a technical 
term, as used by laymen, comes to have such 
broadness and mdefimteness of meaning that 
the technician or professional man himself 
subsequently discovers the necessity for re- 
defining the term each time he uses it in order 
to bring it back to its true, well-limited sense 
John T Murphy, M D 


COMMUNICATIONS 

May 28, 1930 

Dr Leon J Menville, Editor 
Radiologv 

1201 Maison Blanche Bldg 
New Orleans, La 
"To the Editor 

"The increasing interest shown in roentgen- 
kymography makes it necessary now at the 
outset that basic facts regarding this method be 
clearly established For this reason and others, 
I am moved to comment on certain sms of 
commission and omission in the article pub- 
lished by Scott and Moore m the May issue of 
Radiology 

“The article states ‘Hirseh reported on the 
requirements of a proper kjmograph but did 
not describe its construction ’ It cannot be 
that, having read with great assiduity and as- 
similated thoroughly the article m the British 
Journal of Radiology, so generously referred 
to, they hare ignored or forgotten the two con- 
tributions published in Radiology 

“The paper of Hirseh in the Apnl, 1934, 
Radiologt, Vol 22, represents the first dis- 
cussion of the construction, operation, and ap- 
plication of modem kymograph) published in 
this country In this article, on page 405, 
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Hirsch states, speaking of the kymograph, ‘The 
arrangement is essentially a grid diaphragm 
mechanism with the springs removed In 
place of the grid there is mounted a carnage to 
hold a 14 X 17 cassette This is mounted 
-vertically, so that when released, the film falls 
by its own weight On the front of the frame, 
between patient and film, there is mounted a 
lead gnd consisting of slits 0 4 mm wide, 
spaced at a distance of 12 mm from each other 
The gnd diaphragm contactors have been so 
rebuilt that the exposure can be adjusted by 
means of a speed control A time marker rec- 
ord, m fifths of a second, is impressed on the 
film during its exposure ’ There then follows 
a descnption of the use of the time marker 

“A careful study of Scott and Moore s paper 
fails to reveal anything novel either in the con- 
struction or application of the kymogram The 
use of the Bucky mechanism for the foundation 
of the apparatus is certainly not new and the 
descnption of the apparatus by Hirsch is as 
detailed as that given by Scott and Moore 

“It is true that Hirsch's article contains no 
picture of the Pottcr-Bucky diaphragm ap- 
paratus, which serves only as the mechanism 
for moving the gnd It is certainly true (see 
preface ‘The Pnnciplcs and Practice of Roent- 
gen Therapy,’ by Hirsch, 1925), as the Chinese 
say , a picture is better than a thousand w ords, 
but why clutter up our Journal with useless 
pictures or, for that matter, useless words ? 

“Further, even for two years before the 
publication of this first article, we have shown 
to those to whom our work was exhibited before 
its publication, and in numerous instances since, 
by word and letter, details of the construction 
of our apparatus indicating the simple way of 
modifying the Potter-Bucky diaphragm to 
make the kymograph 

“Dr Scott and Dr Moore accept the 0 4 
mm gnd and 12 mm spacing in naive sim- 
plicity as if it were obtained as a gift from God 
If they will take the trouble to study Table I 
(page 405) of the article above referred to, they 
will find that 0 4 mm slit, 12 mm spacing, and 
one second exposure was first used by us, yet 
m their article no credit is given for this, al- 
though it is a contribution of no little impor- 
tance The determination of the optimum slit 
width and spacing represents considerable pre- 
liminary work and much thought and expen- 

m< “They apparently do not appreciate that 
the most important part of the apparatus is 


not the mechanism of the Potter-Bucky dia- 
phragm outfit by which the film or gnd is 
made to move, but the slit width and its spac- 
ing It is this which, giving a wave form of 
considerable extension, rich in detail and 
superior to any wave form previously inscribed 
by any other arrangement, permitted us to 
analyze and discuss the significance of the 
serrations associated with valve closure and 
heart sounds (Acta Radiologica, Vol XV, Fasc 
2, No 84) 

"Scott and Moore, in their listing of the re- 
quirements for an ideal kymograph, have 
written what amounts to an excellent summary 
of material pubhshed by Hirsch AU the re- 
quirements except three are included in Hirsch’s 
listing m'thefTBntish Journal of Radiology, Vol 
VII, December, 1934 Of the three exceptions, 
one (No 3) must be objected to on grounds 
discussed' in^, the next paragraph, one (No 
S) represents an experiment which has been 
discarded by us years ago as unimportant, and 
one (No 11) is only of partial value, since the 
more important source of motion is the breath- 
ing of the subject, and an immobilization band 
can scarcely be intended to inhibit respiration 

"Scott and Moore s suggestion embodied m 
point No 3 is of questionable value For very 
fast motions it is, of course, possible to di- 
minish the size of the slit spacing and still 
preserve the record of complete cycles But is 
there any value m making records of points 
closer together than 12 mm ? On the other 
hand, in the gastro-intestinal tract, for ex- 
ample, the conditions necessary for recording a 
full cycle may justify the use (with the 0 4 mm 
slit) of greater slit spaemgs However, does 
the difference between 12 and IS mm length of 
record justify the added complication 5 Is not 
a spacing 18 mm getting dangerously large, 
since important lesions of the tract may them- 
selves have an extent no larger than this ? 

“Further, the use of the multiple slit method 
was not first adv anced by Stumpf, but by an 
American, Sam Katzman (‘The Roentgen-ray 
Cardiograph,’ Radiology, 1930, 8, 134-140), 
which device, though pubhshed then, had actu- 
ally been completed and utilized some years 
previously The numerous spaced slits were 
embodied in the apparatus he described, though 
the manner of movement of the film was dif- 
ferent from that used in the present-day ap- 
paratus 

‘‘Finally a word as to the kymoscope This 
has not been stressed by Hirsch anywhere in 
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his writings because it is unimportant and of 
no value in advancing the application of roent- 
gen kymography True, it is always war- 
ranted to ‘epater le burgeois,’ and mildly 
amuse the uninitiated, but why waste time with 
this plaything when the wave cnes out for 
analysis ? There are many secrets awaiting 
disclosure in the kymographic wave, why not 
concentrate on its study' 1 

“Cinematizing the kymoscopic illusion gives, 
at best, only a faked movie Surely, if it is 
desired to demonstrate the movements of the 
thoracic viscera — lungs, heart, diaphragm — 
the present, entirely feasible method of cine- 
matizing the fluoroscopic image, according to 
the method of Reynolds, is far more prefer- 
able, desirable, and accurate ” 

Yours truly, 

Myron Schwarzschild 

Dept of Radiology 
New York University 
School of Medicine 


June IS, 1936 

Dr Leon J Menxtlle 

Editor of Radiology 

1201 Maison Blanche Building 

New Orleans, La 

“My dear Dr Menville 

‘ We thank you very much for the oppor- 
tunity which you afforded us to read Dr 
Schu arzschild’s letter of May 2S and for giving 
us the opportunity to reply to it 

‘One of us (S hi ) has enjoyed the friend- 
ship of Dr I Seth Hirsch for many years and 
holds his scientific achievements in highest 
regard Because of this, anything which even 
remotely suggests that due appreciation of his 
contributions to roentgen kymography has 
not been gix en is particularly regrettable 
‘ The sole purpose of the paper, * The Con- 
struction of Roentgen Kymographs and Kymo- 
seopes, uas to present our experiences in the 
design and use of the roentgen kymograph and 
kymoscope in order to popularize what we be- 
he\e to be an mialuable aid in the study of 
mnn> pathological conditions We adianced 
no claims to originality or innovations m the 
dexelopment of either the kvmograph or the 
kj moseopc To read anything else into 0U r 
paper is to introduce something entirclj foreign 
to our intention Under no circumstances do 
"e ">sh to omit, detract from, or discredit an\ 
of Hirsch s \\ ork on kvmographt It should be 
ucll known to all interested m the subject that 


Hirsch introduced the modem kymograph 
(Stumpf’s) to the medical profession of this 
country We acknowledge and assume full 
responsibility for our failure to refer to Hirsch’ s 
articles published in Radiology, Vol 22, No 
4, pp 403-422, April, 1934, and Vol 23, No 

6, pp 720-737, December, 1934, reprints of 
which he kindly gave us We also fully ac- 
knowledge “assiduous assimilation” of Hirsch’s 
article, “The Examination of the Heart by 
the Roentgenkymographic Method,” British 
Journal of Radiology, New Senes, 1934, Vol 

7, pp 72S-754 Our exhibit at the Twenty- 
first Annual Meeting of the Radiological So- 
ciety of North Amenca fully credited Hirsch 
and earned the above references 

“We are not convinced that Hirsch’s de- 
scnption of the construction of the kymograph 
is as detailed as ours In our opimon, the de- 
scription which we gave of the requirements for 
a suitable kymograph is more detailed than 
Hirsch's and more clearly presented than his 
summary in the Bntish Journal of Radiology 
We made reference to and acknowledgment of 
this article 

“The 12 mm gnd spacmg has been the stand- 
ard used by Stumpf smee 1931 (‘Das Ront- 
genographische Bewegungsbild und Seine An- 
wendung,’ Fortschntte auf dem Gebiete der 
Rontgenstrahlen (Erganzungsband), 1931, 41, 
15) However, the slit width used by Stumpf 
was 0 5 mm as compared with 0 4 mm ad- 
vocated by Hirsch As stated in our article, 
our first gnd was 0 4 mm wide We behex e 
that a slight vanation m the width of the slits 
is of theoretical rather than practical import 
The supenor detail of the waxes shown by 
Hirsch and associate is to be explained by his 
exposure tune of one second rather than by the 
width of the slit We acknowledge tins fact 
as an advance m the subject The German 
kymographs commercially axmlable in 1 931 had 
an adjustable exposure timer varying from one 
to 60 seconds A set standard for the exposure 
time for all mdixnduals is impractical The 
exposure time should be x aned xvith the heart 
rate With a gnd spacmg of either 0 4 mm or 
0 5 mm , the increase in detail will be due prin- 
cipally to a short exposure xvhich permits one 
cardiac cycle to be recorded on a single frame 
of the kymogram 

“We agree with Dr Schwarzschild that the 
Potter-Buck) mechanism for moxmg the film 
is not the essence of a good kymograph but onh 
a means of producing a uniform speed of 
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motion Tins is essential for avoiding distor- 
tion of the waves The desirability of using 
interchangeable grids of 0, 12, and IS mm is 
purely a matter of personal opinion and ex- 
perience We have found that the IS mm grid 
is superior to the 12 mm grid for recording the 
relatively slow movements of the thorax and 
its contents during respiration The G mm 
grid has proved to be of value in studying the 
movements of various joints and in recording 
the rapid movements of deglutition It is pos 
sible that the IS mm grid may not be the ideal 
one for gastro-intestmal use, but this can be 
determined only by further work 

"We do not agree that a device for making a 
lime record on the kymogram is unimportant 
(as stated by Dr Schwarzschild in paragraph 
9), because in cardiac kymography wc vary the 
exposure according to the pulse rate and con- 
sequently more frequently record a single 
cardiac cycle in a frame than would be the 
case if the timer were omitted With the time 
record inscribed on the film, the pulse rate can 
be accurately read from it as can the duration 
of various other movements 

“The literature has been read again and it 
confirms our belief that Stumpf has priority in 
the use of the multiple slit grid for kymography 
He presented his work at the Second Inter- 
national Radiological Congress in Stock- 
holm in July, 192S (‘Die Gestaltanderung des 
schlagenden Herzens im Rontgenbild,’ Fort- 
schntte auf dem Gebiete der Rdntgenstrahlen, 
December, 192S, 38, 1055-10G7) However, 
Sam Katzman (A I E E , Student Member), 
described his kymograph in August, 192S 
(‘The Roentgen-ray Cardiograph,' Radiology, 
August, 1928, Vol 11, pp 134-140) Compari- 
son of the illustrations of these two authors 
shows that Stumpf s apparatus is considerably 
more advanced than Katzman 's Because of 
this, and Stumpf’s subsequent elaboration of 
the apparatus, we feel that undoubtedly he 
should be given credit for the development of 
the modem multiple slit kymograph It is a 
curious fact that Dr Schwarzschild did not 
mention Katzman in any of his articles except 
to list him m the bibliography which was 
alphabetically arranged, and yet he urges 
Katzman’s priority now 

“As to the kymoscope, we need only repeat 
our previous statement that the kymoscope is 
not necessary for the interpretation of die 
kymogram In fact, the kymogram can be far 
more profitably used by measuring the ampli- 


tude and studying the other characteristics of 
the waves At the present time it is superficial 
to dismiss the kymoscope as a pretty toy with 
which to confuse the uninformed Its utility 
in the classroom is so obvious that comment 
should not be required A word as to the rela- 
tive value of cinematizing the kymoscopic 
image and that of the fluoroscopic screen to 
claim superiority for the latter is to overlook 
the fact that the screen represents the mean 
value of the incident energy, on the one hand, 
and the mean value of the fluorescence, on the 
other Indeed, it seems to the writers that 
the kymogram itself indisputably establishes the 
fact that the fluoroscopic is the illusive and the 
kymoscopic image the true reproduction of 
that which actually takes place 

“We are concerned chiefly in this communica- 
tion with accuracy in reference to the work of 
others Therefore attention may be called to 
the following Dr Hirsch, m his bnef historical 
sketch on kymography (Radiology, April, 
1934, 22, 404), dates Sabat’s original work as 
appearing in 1913 It actually appeared in 
1911, and it was republished in 1913, because 
Gott and Rosenthal did not acknowledge this 
reference (Sabat, B , Polmschen med Wchn- 
schr , ‘Lwowski Tygodnik lekarski ’ Nr 28, 
July, 1911 Republished m Fortschntte auf 
dem Gebiete der RSntgenstrahlen, 1913, 20, 
pp 42-44 ) Likewise, Gott and Rosenthal are 
quoted by Hirsch as presenting their work m 
1913 although their paper appeared in Sep- 
tember, 1912 (Gott, Theodor, and Rosen- 
thal, Joseph, Munchener medizimschen Woeh- 
neschnft, Vol 59, pp 2033-2035, September, 
1912 ) Knox, in his address before the Royal 
Society of Medicine, described his work on 
kymography in October, 1922 (Knox, Robert, 
‘Cardiac Diagnosis A Survey of the Develop- 
ment of Physical Methods/ President’s Ad- 
dress, Royal Society of Medicine Proceedings, 
16, Parts 1 and 2, 1922-23, Section on Electro- 
therapeutics pp 1-30 ) Dr Hirsch dates his 
work in 1929 Stumpf’s first report on kymog- 
raphy appeared m 192S (‘Die Gestaltander- 
ung des schlagenden Herzens im Rbntgenbild,’ 
Fortschntte auf dem Gebiete der Rontgen- 
strahlen, 192S, 38, 1055-1067 ) Hirsch gives 
the date as 1929 

“We commend Dr Schwarzschild for his 
keen interest in bibliographical accuracy and 
have made our own contribution to this end 
above. Some measure of the difficulty en- 
countered in accurate reference can be gamed 
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from the following Dr Schwarzschild, in his 
third from the last paragraph, refers to the 
article by Sam Katzman, ‘Radiology, 1930, 
8, 134-140 ’ The correct reference is Katz- 
man, Sam, The Roentgen-ray Cardiograph, 
Radiology, Vol 11, pp 134-140, published 
August, 192S ” 

Very truly yours, 

Wendell G Scott, M D 
Sherwood Moore, M D 


CONNECTICUT STATE MEDICAL 
SOCIETY 

SECTION ON RADIOLOGY 

The Connecticut State Medical Society held 
its one hundred and forty-fourth annual meet- 
ing at Hartford, May 20-21 

The program of the Section on Radiology 
was as follows 

“Results of Comparative Doses on Human 
Tumors Using Fever and Roentgen Radiation” 
(illustrated), by Stafford L Warren, M D , As- 
sociate Professor of Radiology, University of 
Rochester, N Y {by invitation) 

Discussion opened by William S Stone, 
M D , Westport, and George T Pack, M D , 
New York City {by invitation ) 

"Roentgenologic Study of the Appendix” 
(illustrated) by Hugh Wilson, M D , Assistant 
Professor of Radiology, Yale University School 
of Medicine, New Haven {by invitation) 

Discussion opened by Ralph T Ogden, M D , 
Hartford 

At the business meeting which followed the 
program the following officers were elected for 
the coming term R H Lockhart, M D , 
Bridgeport, Chairman, Max Chman, M D , 
Hartford, Secretary-Treasurer 


THE X-RAY IN INDUSTRY 

A new chemical and metallurgical testmg 
and production control laboratory which is 
one of the most modem industrial laboratories 
in the United States has been placed in service 
at a large manufacturing plant The labora- 
tory is another unit of the company's expan- 
sion and modernization program 

Completelj air-conditioned and furnished 
with new x-ray, physical testmg, and chemical 
analysis equipment, the laboratory is now 
working on a 24-hour-day basis It is used to 
analjze the molecular structure of steels, to 
determine the plnsieal properties of metals 


and fabricated parts, and to analyze steels, 
irons, and other metals, textiles, paints, oils, 
and rubbers used in the factory 

Included m the equipment is a new x-ray 
machine having an oil-cooled fine focus radio- 
graphic tube of 230,000-volt capacity It has 
sufficient intensity to penetrate four inches of 
steel, and through its use flaws less than 2 per 
cent of total thickness are detected Its in- 
tensity permits a great time-saving m making 
x-ray photographs — a crankshaft, for example, 
being photographed in about three minutes 
To protect the operators from the rays of the 
machine, it is housed in a lead-walled room, 
and the operator watches the machine in 
operation through a safety lead glass 

The x-ray department also includes a 
diffraction machine equipped with a new tube 
which will obtain m 20 minutes films which 
formerly required from 24 to 70 hours of ex- 
posure The machines are used largely in 
research to improve casting and steel-treating 
technic through a study of the atomic structure 
of the finished steels and alloys 

Another new instrument in the laboratories 
is the profilograph, the thud one of its kind to 
be constructed, designed at the University of 
Michigan It is used to examine steel finishes 
Through an optical magnifying system, any 
imperfections in the finish which are detected 
by a diamond point are magnified 2,000 times 
vertically and 64 times horizontally Thus 
the graph of a surface of a one-eighth inch 
specimen of steel becomes a readable chart 
eight mches long, with minute irregularities 
showing as deep ridges 

Well-equipped developing and printing 
rooms adjoin the x-ray and metallographic 
rooms In these rooms also are immature 
molding presses used to mount the metal 
specimen m bahelite for easy handling The 
microscope used m the metallographic studies 
magnifies over 1,000 diameters, revealing the 
structure of a cross-section of steel 

In the physical testmg rooms, various parts 
of machinery are subjected to heavy blows, 
twisting tests, and compression tests to deter- 
mine their resistance and strength In this 
department, two new hydraulic machines have 
been added to the equipment, one, a 100,000- 
pound machine, and the other a light weight 
machine permitting greater accuracy in testmg 
light parts, such as fabricated gears 

In the analytical laboratory, all work tables 
arc of stainless mchel-ehrome-steel, and fur- 
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naces and other apparatus are of the latest 
improved type At the end of the room is a 
specially constructed salt spray cell, where 
plated parts are subjected to salt baths The 
laboratory tliroughout is lighted by an im- 
proved “daylight” system until batteries of 
five special bulbs providing a light as nearly 
equivalent to daylight as illumination engineers 
have been able to devise 

The laboratory is manned by a staff of 65 
technicians, working m shifts Since an analy- 
sis is made of c\ er> cast of metal from the blast 
furnaces, some part of the staff is on dutj 
twenty-four hours a day, keeping an accurate 
check on the materials used in the factor}' 


BOOK REVIEW 

Radiumdosimetrie verfahren und Bisher- 
ige Ergebnisse By Dr. Karl G Zim- 
mer Monograph, Fortschr a d Geb d 
Rontgenstrahlen, 1936, Vol 49, 40 pages, 
3 3 illustrations Published b} Georg Tlneme, 
Rossplatz 12, Leipzig C 1, Germany Pnee 
Rm 6 50 

This monograph is an admirable compilation 
of recent advances in physics in the measure- 
ment of gamma rays The discussion is quite 
technical and perhaps more intelligible to 
physicists than to physicians, however, Dr Zim- 
mer makes a point of mentioning the types of 
measuring instruments which are less compli- 
cated and may be used profitably by the prac- 
tising physician 

The subject of radium dosimetry is divided 
into two large fields (1) relative dosimetry, 
including the spatial distribution of radiation 
in the neighborhood of radium preparations 
and the best arrangements of single sources of 
applicators, and (2) absolute dosimetry which 


deals with the selection of a umt of radium 
dosage and its practicability 

In regard to relative dosimetry the author 
describes the recent instruments in this field 
with special reference to the Radium-Hammer 
dosimeter of Pychlau Other recently de- 
veloped instruments are also discussed The 
photographic method of measurement of Hol- 
thusen and Hamann is remewed, and this is 
followed by an analysis of biological methods 
such as the use of Drosophila eggs The 
mathematical method of calculation is then 
portrayed with tables calculating the dosage 
delivered from needles or tubes, and a diagram 
showing the intensity of irradiation from 
plaques Finally, relative dosimetry is con- 
cluded with a comparative discussion of the 
above-mentioned methods 

In regard to absolute dosimetry, the author 
states that the question of a suitable unit of 
gamma-ray dosage can be taken as settled 
since the majority of authors accept the 
roentgen (r) unit He discusses the difficulties 
of measurement of gamma rays with a large 
chamber and the advantages of the air-walled 
small chamber He main tarns that for practical 
measurement in r units, the important points 
are adequate wall thickness of the chamber, 
and for measurements in scattering media, 
wa\ e length independence of the chamber 
A section is devoted to special problems of 
dosage with radium bombs and measurements of 
dosage are quoted There is discussion re- 
garding the measures necessary for protection 
of radium workers 

The author points out that very little work 
has been done to date regarding dosage with 
alpha and beta rays, although beta rays possess 
considerable importance in treatment 

The work is well illustrated with tables and 
charts showing the best arrangement of radium 
applicators for equal distribution of irradiation 
There are several excellent tables and charts 
showing depth dosage with various filters and 
applicators A very good bibliography is ap- 
pended 
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LUNGS 

The Lower Lung Line Ephraim Korol Am Jour 
Roentgenol and Rad Ther , December, 1935 34, 740- 
743 

In films of the upper abdomen there may be seen 
a horizontal line running from the lateral chest wall 
toward the first lumbar vertebra on each side This 
line, referred to as the lower lung line, represents 
the lower posterior pleural boundary, j e , the fold of 
parietal pleura reflected from the posterior chest wall 
onto the diaphragm This lme may be followed into 
its junction with the line representing the posterior 
mediastinal pleural fold 

Occasionally the lower anterior pleural fold may 
also appear as a horizontal hue at a slightly higher 
level than the posterior lung line The anterior lme 
has been seen only m cases of emphysema, it can be 
traced on the film into the pencardio-pleural fold 
In cases of emphysema and visceroptosis, also in 
cases of pneumothorax the lower lung lines often appear 
m the chest roentgenograms as horizontal lines crossing 
the twelfth nb a short distance below the dome of the 
diaphragm which is flattened and placed low in these 
cases, and may be mistaken for pleural fluid 

In cases of atelectasis or fibrosis of one lobe with 
compensatory emphysema of the healthy lobes, the 
lower lung line often shows on the routine chest roent- 
genogram due to ballooning of the pleural fold by the 
emphysematous lung 

S M Atkins, M D 


PEPTIC ULCER 

The Importance of the Anteroposterior Film of the 
Duodenal Bulb for the Exact Localization of Duodenal 
Ulcer B A Fanardjian Rdntgenpraxis, December 
1935 7, 800-813 

It is of considerable importance to localize a duodenal 
ulcer, especially for the surgeon The roentgenologic 
demonstration of a niche is not always possible on 
oblique views due to anatomical variations It is pos- 
sible, according to the author, to predict the exact situa- 
tion (anterior or posterior wall) on the anteroposterior 
film The rules applicable for this relationship are as 
follows (1) If there is a defect on the lateral contour of 
the cap on the anteroposterior film, the niche can be 
shown on the anterior trail, (2) if the defect is seen on 
the medial contour of the cap on the anteroposterior 
view the niche can be demonstrated on the posterior 
trail, and (3) if the defect is seen on the medial as well 
as on the lateral contour of the cap on the anteropos- 
terior view, the niche can be demonstrated on the an- 
terior as well as on the posterior wall ("kissing ulcers") 
This relationship is almost a law and has, heretofore, 
not been used enough by the radiologist The author 
has proven Ins contention in set eral hundred ulcer pa- 
tients Only in complicated cases might there be de- 
viations from the above rules 

Ha vs W Hefei: M D 


PNEUMOTHORAX 

Indications for Collapse Therapy A Heymer 
Munchen med Wchnschr , Jan 17, 1936, 83, 101-105 
Artificial pneumothorax is effective m pulmonary tu- 
berculosis, by mechanically resting the affected lung, 
producing passive congestion and lymph stasis, causing 
retraction and collapse of cavities, and diminishing the 
absorption of toxic products The most important con- 
sideration is the type rather than degree of involve- 
ment, thus, a purely exudative lesion, even though of 
relatively small extent, is actually made worse by col- 
lapse therapy This is due to the non-compressibihty 
of the diseased area owing to the exudate, and the causa- 
tion of overwork of the normal pulmonic structure to 
compensate the diminished space, which, m turn, pro- 
duces a marked exacerbation of general symptoms, by 
increased absorption of expressed toxic material If 
there is no reasonable outlook or definable evidence of 
resisting contiguous pulmonary tissue, then collapse 
therapy should not be employed It is patent that the 
most favorable cases are those of the fibrotic and fibro- 
ulcerative type, with or without cavitation A diag- 
nosis of the pure exudative type can be made only by 
correlation of clinical symptoms and signs of activity 
with roentgenologic evidence and hematologic study 
It is imperative to establish the presence or absence 
of tubercle bacilli, by assiduously examining the spu- 
tum, by culture, smear, and guinea pig inoculation, 
also examination of gastric contents and laryngeal 
smear Repeated negative findings indicate conserva- 
tive treatment as being adequate One exception is 
the presence of pulmonary tuberculosis of a mother 
with children as potential contacts, for m such a circum- 
stance, collapse therapy is strongly urged 

It has been found that the prognosis is far better in 
the lower social strata, viz , factory workers, in whom 
collapse therapy has been instituted, together with 
added benefit of rest and good nourishment One 
great advantage of collapse therapy is that it is not an 
irreversible procedure, as are other operative proce- 
dures Other contra-indications to collapse therapy 
are bronchial asthma, marked pulmonary emphysema, 
and cardiac weakness only when decompensation is 
present No age limit has been found Pregnancy 
and diabetes controllable by insulin are not contra- 
indications If other organs are involved the decision 
rests upon the seventy of mxolvement of the former 
Tlius laryngeal tuberculosis is generally benefited 
Unilateral renal tuberculosis is a strong indication, 
whereas bilateral involvement contra indicates radical 
collapse therapy It should be remembered that tuber- 
cle bacilli can be filtered through a normal kidney, and 
their presence do not necessarily mean parenchymal m- 
i olveraent Extcnsix c bilateral pulmonary tubercu- 
losis producing dyspnea is an apparent contra mdica- 
tion for artificial pneumothorax Other surgical meth- 
ods such as thoracoplasty phmbe and phremco-exere- 
sis should be employed when artificial pneumothorax is 
mechanically not feasible, vis, pleural adhesions, 
markedly thickened plcitr-e and the like. 

E ii.liam R Stecjier, M D 
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Spontaneous Pneumothorax E Schott Mfinchen 
mcd Wchnschr , Nov 1 1935, 82, 1751-1756 

The pathogenesis is briefly considered, and although 
the author favors the theory of ruptured emphysema 
tous blebs or bullrc, nonetheless none of these could be 
rocntgenogrophically demonstrated after reinflation of 
the lung The possibility of tuberculosis or so-called 
‘‘congenitally weak pleura” is considered as ctiologic 
factors In practically all cases observed there was a 
concomitant pleural effusion, and its presence is con 
sidered as favorable to healing of ruptured pleura The 
differential diagnosis must be made between true pul 
monary abscess and encapsulated hydropneumothorax, 
a distinction which is readily accomplished roentgeno 
graphically 

Injection of dextrose solution into the pleural cavity 
aided the healing and rcmflation of the collapsed lung 
William R. Stecher M D 

RADIATION, PHYSICS OF 

Registration of the Ionization Curve of a Single 
Alpha Particle H Alfvtn Zitschr f Physik Nov 
25, 1935, 97, 718-724 (Reprinted by permission from 
Science Abstracts, Sect A, Physics, Jan 25, 1930, 39, 
35 ) 

The track of ions which is produced by an a particle 
moves m a homogeneous clectnc field with constant 
velocity The a hole ionic track can thus be brought 
progressively into a discharge chamber, where it pro- 
duces a current which gives the ionization curve 
The current which is of the order of magnitude I0~*' 
A is by a specially constructed amplifier so much ampli- 
fied that it can be oscillographed The oscillograms 
thus obtained give a good picture of the ionization 
curve The method can perhaps lie useful in the study 
of nuclear reactions J J S 


Deflection of Alpha Particles R Mereier and P 
Scherrer Hclv Phys Acta, 1935 8, 5S9 590 (Re 
printed by permission from Science Abstracts, Sect A, 
Physics, Jan 25 1930, 39, 35 ) 

A brief description of apparatus for demonstrating 
the deflection of a particles by nuclei W E P 


Radiotherapy (Roentgen Rays, Radium) Arthur 
U Desjardins Jour Am Mcd Assn Dec 21 1935, 
105,2004, Dec 28 1935 105,2153 
When cells of a given kind are exposed to a certain 
dose of radiation some are destroyed, some are injured 
but regenerate later and some do not show any dele- 
terious effect Such variation in the susceptibdity of 
different cells of the same kind is probably due to the 
metabolic stage of the cells and perhaps to other un- 
known factors 

Whatever the mam reason for variation in the radio- 
sensitiveness of different cells of the same variety may 
be this does not affect the fundamental law of the spe 
dfic sensitiveness of different varieties of cells a law 
based on innumerable experiments on animals and sub- 
stantiated by extensive clinical observations 


Biologic considerations are discussed under a classi 
fi cation in the order of their degree of sensitiveness 
Under clinical radiotherapy the practical aspects of 
radium and roentgen rays are discussed as they apply 
to inflammatory diseases and tumors Methods of 
application and also radiation sickness are included in 
the discussion 

Charles G Sutherland M B (Tor ) 

RADIUM 

Recent Advances in Radium Therapy H S Souttar 
British Med Jour Feb 29 1936 No 3,921 - 101-404 
While it has been observed that as a general rule 
the cells of malignant tumors are destroyed more 
readily by radium therapy than normal cells, it is 
doubtful that this action is due to the individual 
sensitivity of the tumor cell but rather to biological 
characteristics of the tumor cell which render it more 
sensitive than the cells of most adult tissues Malignant 
tumors grow more rapidly than normal tissues, there 
fore, the individual cells are constantly undergoing 
nuclear division and their chromatin is more vulnerable 
to radium therapy Another factor which plays a 
part is that malignant tumor tissue is more embryonic 
and less highly developed than normal tissue 
The changes in connective tissue as a result of radium 
therapy is somewhat different from the effect of radium 
on cellular elements These changes result from a 
slowly developed endarteritis accompanied by changes 
in the capillaries, affecting their permeability and the 
nutrition of the tissues they supply Thus it is known 
that radium injures both the tumor cells and the tissue 
cells and the efficiency of radium therapy depends 
upon obtaining the maximum effect on the tumor cells 
with the minimum effect on connective tissue. 

The ideal desired in this form of therapy is the 
thorough and uniform irradiation of the entire field 
This should include all lymphatic areas probably in- 
volved as well as the primary field. Uniformity in 
irradiation therapy is obtained by the use of proper 
filtration to eliminate the softer rays 

It is necessary that the unit of radiation be accurately 
defined While the r is considered the most ideal unit 
as it allows comparisons between x rays and ra 
dium the practical difficulties of measuring r are great 
It has therefore been suggested that the natural 
radium unit” be adopted This unit is the amount 
of radiation delivered at a distance of one centimeter 
by one milligram of radium However, this does not 
consider the effect of filtration The author has sug- 
gested an appendix from which the dosage may be 
determined with due consideration to filtration 

The insertion of radium needles into the tissues is 
considered one of the most useful methods of applies 
tion Such needles provide constant sources of radi 
ation of known value The wall of the needle should 
not be less than 0 5 mm of platinum m order that 
effective filtration may be obtained The needles 
should be placed at the growing edge of the tumor and 
m such a manner that cross fire may be obtained 
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Radon seeds are small tubes of platinum or gold 
m which are sealed up minute amounts of radium 
emanation At first the effect is the same as with ra- 
dium needles but as time passes the emanation decays 
so that at the end of a two weeks’ period the action is 
negligible The author has devised an introducer for 
the application of radon seeds which allows rapid 
introduction of these elements 
Another method of application of radium is the use 
of plaques and molds This has the advantage of more 
uniform irradiation by increasing the distance from 
the surface The arrangement of the radium on the 
plaques is determined by placing one half of the radium 
on the surface of the plaque and the other half around 
the margins of the plaque The amount of radium 
needed to give the required mtensit) at the surface 
may be determined by the author s instrument 

With larger amounts of radium beam radiation is 
employed Considerable research is going on at present 
with various forms of applicators, and the author has 
devised several units w hich allow the delivery of radium 
to the unit by pneumatic means after placing the unit 
m position This eliminates the usual cumbersome 
heavy unit without endangering the patient or attend 
ants A short beam unit w hich makes use of smaller 
amounts of radium, and which because of its smaller 
size has a greater field of usefulness has been devised 
bj the author 

J N An6, MD 


Radium Dosage and Technic in Carcinoma of the 
Skin, with Special Reference to Interstitial Irradiation 
with Platinum Indium Needles H N Cole and J R 
Driver Am Jour Roentgenol and Rad Ther 
May 1935, 33, 6S2-6S9 

Prolonged interstitial irradiation with hear U> filtered 
platinum indium radium needles of small intensities 
is supenor to other forms of therapy in the treatment of 
selected cases of skin malignancy The authors use 
needles containing 1, 2 or 3 mg of radium element and 
27 44 and CO mm in length The radium is in cells 
15 mm in length containing 1 mg each of radium 

In small tumors, the needles are arranged parallel 
and in large tumors radiall) The) are inserted 
through the normal skin and through or under the 
tumor under aseptic conditions and local anesthesia 
The calculation of the dose is simple, for the needles are 
so constructed that the) will destroy 1 c c of squamous- 
cell carcinoma per running centimeter of activ c radiat- 
ing focus in seven da)s Hence needles are placed 1 
cm apart and each cubic centimeter of tissue will 
rccciic 110 mg hr in seven days or 1G0 mg hr if 
left 10 da)s A biops) is taken before or at the time 
treatment is instituted 

At the end of about one week the overling skin be- 
comes deep red or purple and on the tenth day vesicula- 
tion ma) lie present to be followed b) exfoliation of 
the epidermis exposing an adherent )cllowish fibrous 
exudate Healing requires from three to six weeks 
The resulting scar after a few weeks is healthy and 
there is little or no deformit) 


The indications for this type of treatment are 
rapidly growing or advanced prickle-cell carcinoma, 
extensive basal or baso-squamous carcinoma deeply 
growing types or types with scar tissue, malignancies 
over bony prominences m which bone may be involved, 
areas having underlying cartilage or fascia or dense in- 
tegument, and recurrences 

The result of treating metastases by this method 
supplemented by external irradiation has usually been 
good 

S M Atkins, M D 


Radium Dosage and Technic in Carcinoma of the 
Tongue Frank E Simpson Am Jour Roentgenol 
and Rad Ther , July 1935 34, 63-68 

Every carcinoma of the tongue unless it is too ex- 
tensive or shows metastases, should have implantation 
therapy If every part of the tumor can be reached a 
clinical cure often results 

The author employs lead antimony radon tubules 
which are left m place permanently and the dose is as 
large as the normal tissue can stand without serious in- 
jury These are implanted by a synnge-like appara- 
tus under local anesthesia Biopsies are done by means 
of cutting forceps or scissors 

Treatment is not held up on account of month infec- 
tions, which are not radically treated Metastatic 
nodes are treated either by roentgen or radium bomb 
radiation 

S M Atkins, M D 


Radium in the Treatment of Metastatic Epidermoid 
Carcinoma of the Cervical Lymph Nodes Douglas 
Quick Am Jour Roentgenol and Rad Ther , 
Ma) 1935,33,677-681 

All cases of upper mucous membrane tract cancer 
acceptable for treatment receive roentgen therapy to 
both sides of the neck to a degree that produces an in- 
tense erythema at the end of two or three weeks, to be 
followed by scaling Necks presenting no palpable 
glands receive no furthei treatment 

When glands are palpable treatment vanes In 
the strictly anaplastic and in the extremely advanced 
metastatic involvements, especially in cases in which 
the pnmar) growth is far advanced regardless of the 
histologic type, roentgen therapy alone is the rule. 

Surgical dissection is limited to cases that show fully 
differentiated epidermoid carcinoma palpable in- 
volvement unilateral, capsule of the nodes intact if the 
patient’s general condition is good and m whom pn- 
mar)' growth is controlled or gives signs of future 
control The dissection, however, must be most 
radical 

In all other types, interstitial irradiatton therapy is 
cmplo) ed following the initial roentgen thcrap) The 
author prefers radon seeds implanted in the nodes not 
through the skm but after exposure of them under 
local anesthesia The dosage vanes but should always 
be earned to the limit of normal tissue tolerance 
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The minimum is 3,000 me hr and maximum 10,000 
me -hr Nodes over from 5 to 7 cm in diameter are the 
upper limit in size suitable for irradiation treatment 
The recurrent node is not to be treated surgically even 
if the capsule is intact, but by implantation 
In fat necks, and in sites near the sabvary glands, 
scar tissue and nerves, the dose must be watched with 
care Repetition of interstitial irradiation is contra 
indicated Syphilis has no bearing, but in the pres- 
ence of infection in the neck or even in the mouth, 
this type of treatment is contra indicated 

S M Atkins M D 


Complications and Injuries in Radium Thernpj Ira 
I Kaplan Am Jour Roentgenol and Rad Ther , 
Julj, 1935, 34, 77-80 

Radium therapy requires training, experience, and 
attention to the essential physical and biologic factors 
associated with it Injuries following radium therapy 
ore traceable to failure in diagnosis, mistakes in judg 
ment, errors in teehmc and in the nfter-enre of the pa- 
tient Radium injuries arc in many instances due pn 
manly to faulty tcchmc and are most often presentable 

S M Atkins, M D 


licularly in the edge of the helix, radium needles con- 
taining 2 mg of radium and filtered through 0 5 mm 
Pt were inserted and left for from three to seven days 
In other cases, surface applicators consisting of 2 5, or 
10 mg screens filtered through 1 5 mm Pt were used 
depending on the size and depth of the lesion Br 
tremely high doses are contra indicated smee they not 
only fail to produce a cure but apparently render the 
condition worse because of necrosis of the cartilage com- 
plicated by secondary infection With more conserva 
tive doses the results have been very satisfactory 
Photographs of a senes of cases before and after treat 
tnent are appended 

Ernst A Pohle MD.PhD 


A New Method in the Preparation of Highly Con 
ccntratcd Radium Emanation Tubes O Werner 
Strahlentherapie, 1930, 55, 185 
The author bnefly desenbes an emanation apparatus 
which he developed over a penod of years It permits 
the preparation of highly concentrated emanation 
tubes with an efficiency rate of about 80 per cent A 
schematic drawing of the apparatus is shown with the 
article 


Mutations Produced in the Fruit Fly by Alpha Par- 
ticles Following Inhaling of Emanation K G Zim- 
mer and N W TmioftcfT Ressoxsky Strahlenthera- 
pie, 1930, 55, 77 

Male fruit flics were placed in a vessel containing ra- 
dium emanation It was possible to produce muta- 
tions, further studies showed that they were due to the 
effect of alpha particles 

Ernst A Poiilb, M D , Ph D 


Long Freedom from Symptoms in a Carcinoma of the 
Esophagus Treated with Radium S Epstein Strnb 
lcntherapie, 1930 55, 127 

The author observed a case of carcinoma of the 
esophagus (proved by biopsy) which responded well to 
repeated applications of radium Heavily filtered 
screens were placed m the esophagus with a flexible 
sound The patient died from acute nephritis four and 
one-half years after the treatment While no autopsy 
was obtained, clinical symptoms suggested that several 
weeks before death a beginning recurrence was present 
in the esophagus 

Ernst A Pohle, MD Ph D 


Epithelioma of the Ear Lobe S Laborde and E 
Via Strahlentherapie, 1936, 55, 114 

At the Cancer Institute of Paris the authors found 
that among 763 skin cancers seen since 1022 there woe 

59 or approximately 8 per cent epitheliomas of the ear 

i 0 te m nine cases no treatment could be given, either 

because of the extent of the lesion or refusal of the pa- 
tient to enter the hospital In six cases the tumor was 
removed by the endotherm knife but the remaining 
we treated by radium In small tumors par- 


Ernst A Pohle, M D , Ph D 


Absorption Coefficients of Hard Gamma Rays W 
Gcntner Ztschr f techn Physik, 1935, 16, 416-418 
Phys Ztschr , Dec 1, 1935, 36, 810-812 (Reprinted 
by permission from Science Abstracts, Sect. A, Physics, 
Jan 25,1936,39,36) 

Measurements were made of the change in the absorp 
tion coefficients for hard y rays of different wave 
lengths in Pb and of the variation of the absorption 
coefficient for the hard y ray, hp =» 2 65 MV, from ThC' 
with absorbers of different atomic number In. both 
cases good agreement was obtained with existing theory 
in terms of the three absorption processes involving the 
photo-electric effect, Compton effect and pair forma- 
tion F C C 


Cystic Tumor of the Left Cerebellar Hemisphere and 
of the Anterior Portion of the Vermis Post-operative 
Recurrence — Efficacious Radium Therapy Angelo S 
D'Emidio Archir io di Radiologia, 1935 , 11, No 3—4, 
pp 231-238 

Professor A Santoro D Emidio reports the case of a 
child, aged 5, who had a recurring cerebellar tumor 
A successful result was secured from radium therapy 
an improvement which has lasted more than two years 
In such cases he recommends light radium therapy 
repeated at short intervals 

E T Leddy, M D 

Radium Dosage and Technic m Carcinoma of the 
Tonsil, Pharynx and Larynx- Max Cutler Am 
Jour Roentgenol and Rad Ther May ,1036 33, 690— 
693 

Treating five patients suffering from relatively 
radioresistant adult, sqnamous-cell carcinoma with 
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radium pa cks at a distance of from 10 to 15 cm accord- 
ing to the technic of Coutard, the author has proven 
that mitial sterilization of squamous-cell carcinoma can 
be effected even though the total time is prolonged 
over periods varying from 30 to 60 days 

S M Atkins, M D 


Half life Period of Radium E A Pompfei Jour 
de Physique et le Radium, November, 1935, 6, 471 
472 (Reprinted by permission from Science Ab- 
stracts, Sect A, Physics, Jan 25, 1936, 39, 35 ) 

The half life period of Ra E, determined by I Cuier 
and Chamid’s compensation method, is 5 02 — 0 01 
day CAS 

Radium Therapy of So-called Radioresistant Epithe- 
lioma W Schloss and H Smereker Strahlenthera- 
pic, 1936, 55, 105 

Epithelioma located in the nasolabial fold, dorsum of 
the nose, inner and outer comers of the eye, and the ear 
arc assumed to be fairly radioresistant and difficult to 
treat At the Municipal Radiation Institute in Vienna, 
187 of these cases were seen during the period from 1931 
to 1934 173 were treated and 128 became free from 

symptoms Among these were 23 cases which had 
been treated elsewhere or developed recurrences The 
method of treatment consisted of the application of 
screened radium filtered through 1 mm Pt For each 
cose a carefully adapted mold was prepared and ap- 
plied to the lesion at a distance of a few millimeters A 
very small dose per hour was used, the total treatment 
extending over several days 

The distribution of the dose of radiant energy was 
determined by means of a Sievert condenser dosimeter, 
diagrams and tables giving the results of these measure- 
ments are shown in the article One important point 
is the rapid drop of the intensity with the depth at 15 
mm below the skin only 18 per cent of the surface in- 
tensity was measured The reactions were relatively 
mild, undoubtedly because of the protracted application 
of the dose 

Ernst A Pohlc, M D , Ph D 


Prc-opcratnc Radium Treatment of Rectal Carci- 
noma Horry H Bowing and Robert E Fncke Am 
Jour Roentgenol and Rad Ther , December, 1935 
34, 766-769 

The treatment of carcinoma of the rectum has pro\ cd 
to be a difficult problem for the surgeon and the radium 
therapist owing to the relatne maccessfbihtj of the 
lesion, its usually advanced stage when first seen and 
the usual presence of distant metastatic miolvcment 
In some cases, surgery alone, and in others radium 
treatment alone has resulted in cure 

In eases in which patients present thcmselics reason- 
abl) early, when cure seems possible, more aggressive 
radium treatment followed after tlirec months or more 
b> surgical excision of the carcinoma, seems the logical 
procedure 

A preliminary report is gnen on 5S patients selected 
for this plan of treatment in the vears 1930 to 1933, 


inclusive Only 37 of them completed the course of 
treatment by undergoing radical excision of the growth 
after radium treatment Thirty-one of the patients 
are living at the present time, although two are seriously 
ill and two others may have residual trouble The 
remaining 27 patients appear to be well and free of 
recurrence. In five of these cases complete healing of 
the posterior wound has not yet occurred, six patients 
have been perfectly well for more than four years 

Careful microscopic examination of the removed 
tissue was earned out m all cases following surgical 
excision of the growth In three cases no evidence of 
carcinoma whatsoever was found in the surgical speci- 
men, radium treatment apparently' having destroyed 
all vestiges of the growth In three other cases the 
pathologist found that most of the malignant cells had 
been eradicated by radium 

S M Atkins, M D 

ROENTGEN-RAY BURNS AND 
INJURIES 

Contribution to Our Knowledge of Roentgen In- 
clines H Aretz Strahlentherapie, 1936, 55, 633 

The author studied the records of all cases of x-ray 
injuries observed dunng the last ten years at the Skm 
Clinic of the University’ of Bonn His cntical analyses 
of the causes for these injuries are of interest to all 
radiologists since in most instances bnef clinical data 
and notes as to dosage are given From the tables in 
which the results are compiled it appears that eight 
injuries occurred in the diagnostic and 44 in the thera- 
peutic field Twenty-seven of all patients were male 
and 25 female The injuries following diagnostic 
procedures occurred after fluoroscopy of the stomach 
(5), localization of foreign bodies (2), and roentgeno- 
gram of the skeleton (1) The injuries observed in tbe 
therapeutic cases were distributed as follows uterine 
fibroid (3), sterilization (1), ovarian tumor (1), carci- 
noma of breast (5) carcinoma of sigmoid (1), tubercu- 
losis of the joint (2), spina ventosa (1), tuberculous 
gland (8), tuberculosis of the skm (1), lupus vulgaris 
(2), hypertrichosis (1) tinea (2), psoriasis (3), eczema 
(12), epidermodysplasia (1) One table lists all cases 
and gives the diagnosis and degree of injury, informa- 
tion as to whether it was primary, combination or late 
injury and its possible cause It appeared that 22 
cases were m all probability due to an error on the part 
of the physician, five were due to overdosage, three to 
some action on the part of the patient which aggravated 
the x ray reaction, fixe to some additional factor (for 
instance, chemical irritant), 16 were unavoidable 
because of our limited knowledge available at the time 
of the exposure, one case could not be explained, and in 
one the original diagnosis of injury had to be changed 
As prophylactic measures the author mentions proper 
training of the radiologist, strict filter control, and the 
use of an integrating dosimeter Injuries due to a 
combination of factors cannot always be avoided 
However, no injury is excusable in diagnostic roentgen- 
ologx 


Ernst A Poiile, M D , Ph D 
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roentgen-ray dosage 

The Biological Measurement of Depth Dosage with 
105 kv and G50 kv Roentgen Rays P S Henshawand 
D S Francis Am Jour Roentgenol and Rad 
Ther December, 1915, 34, 789-797 

Depth intensity measurements in parnfFm were made 
with 105 lev- and 050 la roentgen rajs using wheat 
seedlings Drosophila eggs and an ionization chamber 
It was found not onlj that the biological measurements 
were different from the ionization measurements 
made but that the biological measurements differed 
among themselves at different depths 

When the effect at the surface was taken as 100 per 
cent, m each case the ionization measurements at points 
below the surface were found to be above the biological 
measurements for both 105 kv and 050 la 

These results therefore indicate the possible error 
which maj be encountered in basing biological depth 
dosages on measurements made with an ionization 
chamber Turthcr, the) show how biological responses 
to radiation maj vary when exposed under different 
conditions 

S M Atkins, M D 

Our Changing Concepts Regarding the Skin Dose 
with Some Notes on the Production of Epidermolysis 
Walter L Mattick Am Jour Roentgenol and Rad 
Ther , October, 1935 34, 491-190 

The production of the cpidcrniolyttc reaction to 
radiation presupposes an almost complete destruction 
of the epidermal layers leaving a relatively intact 
dermis with vascular and connective tissue elements 
This is followed in forty to fifty days after the beginning 
of treatment by complete restitution through regcncra 
tion of the basal layer of cells some of which have 


the administration of 1,300 r skin effective saturation 
or 1 960 r tissue measured radiation in eight days if 
alternate neck fields are used every other day for 
approximately twenty doses over three weeks it is 
necessary to go as high as from 3 000 to 3 500 r primary 
radiation on each field to build up to 1,300 r saturation 
effective The daily tissue recovery coefficient is 
0 00 plus for the 0 11 Angstrom lambda effective wave 
band, and 0 08 for the 0 10 Angstrom lambda effective 
wave band (the skin saturation effective of approxi 
mately 2 000 r is arrived at for the heavier filtration 
with 0 11 Angstrom lambda effective and 1 300 r for 
the lighter 0 5 mm copper band primary radiation) 

J E Habbe, M D 

ROENTGEN-RAY THERAPY 

The Effect of Coil” Fields in Short Wave Therapy 
Temperature Measurements on Several Layers of 
Electrolytes in the High Frequency Coil’ Field J 
Patzold and P Wenk Strahlentherapie 1936 55, 092 
On the Continent short wave therapy is usually 
applied by placing the patient in a condenser field 
while in tins country ‘coils ’ have lately been advo- 
cated The authors undertook, therefore a compara 
live study of these two methods of application The 
experimental procedure is described in detail coils 
with one three and eight windings were used with 
wave lengths of 0 and 25 meters The authors con 
elude that the coil ’ type of apparatus can be used for 
wave lengths below 10 meters, provided the output of 
the machine is sufficiently high 

Ernst A Pom.E, M D , Ph D 


Turthcr Discussion of the Saturation Method of 


usually survived in islets about the hair follicles and 
near the edge of the irradiated area At the State 
Institute for the Study of Malignant Diseases, Buffalo 
N Y it has been possible to produce ty pical examples 
of this reaction by a single dose of 3,000 r tissue- 
measured, or 2,000 r primary roentgen radiation at 23 r 
per minute rate and Oil Angstrom lambda effective 
thus entirely eliminating both protraction and frac 
Donation in its production Simdarly, with 0 1G Ang 
strom lambda effective m a single dose of 1 850 r tissue 


measured or 1,280 r primary radiation at 06 r per mm 
ute a marked redness followed by severe vcsiculation 
and accompanied by the usual epitheleitis of the 
mucosa, was produced The production of the ncces 
sary effective saturation or cumulative dose, in accord- 
ance with the effective wave length of the radiation 


used, is of paramount importance no matter to what 
limit these total dosage figures may be earned - Such 
total dosage figures are therefore, of little importance 
unless accompanied by factors of total time over which 
the treatments are earned daily dose in r, quality of 
the beam, etc Epidermolysis similar to that of 
Coutard was accomplished with 200 kv, 0 5 mm of 
copper 05 r per minute and 50 cm skm target dis- 
tance, developing 0 10 Angstrom lambda effective by 


Roentgen Therapy in Deep seated Malignant Disease 
George E Pfahler Am Jour Roentgenol and Rad 
Ther , November, 1935, 34, 629-036 
The author emphasizes the similarity in principle of 
his ‘ saturation method” and the more recently de 
v eloped Coutard therapy He recognizes that some of 
the older charts constructed show saturation values too 
low (the curve being too high) although with these 
older values it has been possible to reach a mdd ery 
thema by r building up the dosage on this curve and to 
retain the erythema throughout the later stages of the 
treatment 

In the application of the saturation method which 
requires the building up of 100 per cent of an erythema 
dose m the tumor tissue as soon as possible without 
producing radiation sickness or damage to the sur- 
rounding normal tissues both surface and depth doses 
must be carefully determined and in all possible in- 
stances cross firing methods must be used directing the 
rays by the side of rather than through essential organs 
Studies were made on mice with transplantable 
adenocarcinomas Some of the animals were irradiated 
with single prolonged exposure others with simple 
divided protracted radiation and still others by the so- 
called * saturation method ” Results showed that the 
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response of the tumor was less the longer the interval 
had been between the administration of partial doses, 
indicating that the influence of divided doses is the 
same with regard to malignant tumors as with regard 
to other living tissue, namely , that cumulation is in- 
complete In spite of this incomplete cumulation, 
however, it is not impossible that the therapeutic effect 
maj be better from divided doses than from a smgle full 
irradiation The final conclusions from this experi- 
mental study were that in the transplanting of tumors 
in mice the treatment by protracted fractionated ir- 
radiation should be preferred to massive doses, but that 
the saturation method was definitely superior to simple 
dividing of the dose 

While one may successfully administer as much as 
from six to ten ervthema doses over the tissues of the 
neck by the Coutard method (such a quantity of radia- 
tion being shown by experimental work of Martin 
Quimby and Pack to be necessary for the destruction of 
cancer tissue), the writer warns against administering 
more than a total of three or four erythema doses over 
the abdomen on any one portal because of the great 
danger of fat necrosis The same warning would apply 
to radiation over the lungs, heart, intestines, liver, or 
the spleen A saturation curve for 200 kv ,0 5mm cop 
per plus 2 mm aluminum, and tables of equal ervthema 
reactions following different percentages of erythema 
doses administered daily are included 

J E Habbe, M D 


Neoplasms of the Oral and Upper Respiratory Tracts 
Treated by Protracted Roentgen Therapi William 
Hams Am Jour Roentgenol and Rad Ther , 
October, 1935, 34, 482-400 
The writer reiterates the principles of Coutard’s 
roentgen therapy and condemns those modifications 
which various other workers have introduced merely 
for economy of time and expense Only the very 
sensitive tumors such as the lymphosarcomas and the 
undifferentiated epitheliomas may be directh de 
stroyed by the action of the radiation on the tumor cell 
In the highly differentiated tumors such as epidermoid 
epithelioma with prickle cells predominating or tubular 
adenocarcinoma, the cure is effected only by e\ olution 
(that is, b\ slow saturation effects of these cells by 
radiation thus hastening their maturation and death), 
and it is, therefore, understandable why even effort 
must be made to presene the integrity of the tumor bed 
of \asculo-eonnecti\e tissue When, on the other 
hand, this bed tissue is also destroyed marked skin and 
mucous membrane changes are apt to occur with late 
radionecrosis 

Prelnmtian to instituting Coutard therapy every 
patient is given a complete physical examination in- 
cluding blood studies and such roentgen examinations 
ns indicated, a biopsy, and a dental examination fol 
lowed bi the extraction of all decayed and infected 
teeth To maintain nutrition the patient is given a 
high caloric diet nnd high fluid intake Preliminary 
blood transfusion will help if there has been consider- 
able blood loss Ihelimmary tracheotomy is done only 


when there is immediate danger of complete obstruc- 
tion Smoking and alcoholic intake are contra indicated 
in intrinsic and extrinsic neoplasms of the larynx during 
the treatment and the reaction stages Anesthetic 
sprays and tablets, coal tar products, codein, barbitols, 
and normal saline mouth washes are prescribed freely 
as indicated The writer’s treatment factors are 180 
kv constant potential or 200 kv pulsating, 3 to 4 
milbamperes, with a filter of 2 mm copper plus 2 mm 
aluminum, focal skin distance from 50 to 60 cm , 
portals 80 to 150 sq cm , 75 to 100 r per field during 
the first three or four day s to avoid what may be called 
acute sensitization of the neoplasm to the radiation 
If there is no undue reaction after three or four days, 
200 r measured with back-scattenng is given to each of 
two fields dadv (except Sunday) until from 3,000 to 
4,000 r per field, measured with back-scattenng, has 
been given over about 30 days Bone ointment or 
nupercaine may be used to alleviate the itching and 
pain of the radiodermititis 

The difficulty' of making a prognosis from the size of 
the lesion anatomical site, and histological configura- 
tion of the biopsy' specimen is stressed External 
irradiation alone cannot control the majority of ex- 
tensive intra-oral malignancies, hence intrinsic radium 
therapy or surgical endothermy are essential as supple- 
mentary treatment The results of 26 cases of ex- 
tensive intra-oral and laryngeal carcinoma treated by 
the abov e outlined procedures are given 

J E Habbe, M D 


A Case of Dercum’s Disease and its Treatment by 
Deep X-rays Stephen K. Montgomery British 
Med Jour , Feb 22, 1936, No 3 920 pp 357, 358 

The author reports the case of a married woman 50 
years of age, who complained of continuous intense 
pains in her legs of five years’ duration, and generalized 
obesity of the legs of 18 years duration Three months 
after the birth of her third child in 1914 she suffered 
from post-puerperal melancholia and her weight fell 
to 100 pounds In 1910 she began to recover and in 
1918 her p reseat state of obesity began For the last 
five years she had suffered intense pains in her legs 
Her weight at the tune of this examination was 240 
pounds Of interest was the persistence of secretion 
m the breasts, apart from pregnancy' An indefinite 
history of protrusion of the eyes and tremor of the 
hands was obtained 

The diagnosis of Dercum’s disease (adiposis dolorosa) 
was made While this condition was originally con- 
sidered to be related to the thyroid gland, it has 
recently been established that it is dependent upon 
some morbid condition of the pituitary gland 

The result of irradiation therapy of Frohhch’s syn- 
drome have been variable and m those cases m which 
improvement resulted the effect was beheyed to be 
due to reduction m size of the tumor and thus reduction 
of pressure on the pituitary , rather than to any effect 
on the pituitary itself Good results were obtained in 
the irradiation therapy of Cushing’s syndrome, baso- 
philc adenoma No reports of irradiation therapy of 
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this condition were found ra the literature However, 
treatment was given to the reported case at eight 
wceUy intervals emplojing the following factors 
200 kv p ,4ma ,0 X 8cm fields, 0 8 mm Cu + 1mm 
A1 filtration, nght and left fields alternate^ Four 
treatments of 140 r each were given to each port 
The results of the above treatment were considered 
good as the pain improved after the second treatment 
and eventually disappeared The size of the patient’s 
legs was bclicv cd to be reduced to some extent 

J N An£, M D 


Roentgen Therapy of Thrombo angiitis Obliterans 
(Buerger’s Disease) G E Pfahler Am Jour Roent- 
genol and Rad Ther , December, 1935, 34, 770-777 
After reviewing the histology', etiology, symptoms, 
and treatment with results of other authors the writer 
states that lus patients showed definite improvement 
of every symptom The technic consisted of 200 kv 
therapy , applied over the sympathetic ganglia, indicated 
by the location of the disease, three times a week until 
a total of one half to a full erythema dose had been 
giicn over each portal or oier the whole area 

Pain was relies ed usually in about two or three 
weeks after the inception of treatment, intermittent 
claudication in from two to six weeks, circulatory and 
trophic disturbances in from four to six weeks, so that 
the normnl color reappeared although the pulse did not 
return Ulcerations disappeared within a few montlis, 
gangrene healed, general improvement was rapid, and 
the cachectic color disappeared 

S M Atkins, M D 

The Dcsensitization of the Mucous Membrane during 
Protracted Fractional Roentgen Therapy R Glauncr 
Strahlcnthcrapic, 1930, 55, 195 

The severe reactions produced in the mucous mem- 
branes of the mouth following x ray therapy applied 
according to the Coutard method are often very 
uncomfortable to the patient The author undertook 
experiment s directed towards an attempt at desensitiz 
ing the mucosa in order to reduce the subjective symp 
toms In eight cases of carcinoma of the floor of the 
mouth he applied adrenalin (1 1000) before each sitting 
to one side of the buccal mucosa, the non medicated 
side served as control In five cases treated in this 
manner the radio-cpithelitis did not appear at all In 
two cases it was considerably decreased and one case 
could not be considered because no reaction appeared 
on either side The beneficial effect of adrenalin is, 
according to the author due to the local anemia 

Ernst A Pohle, M D , Ph D 


THE SINUSES 

rfucocele of the Frontal Smus, with Special Refer- 
e to the Roentgen Aspects and Report of Four 
ses Adolph Hartung and Theodore Wachowski 
i Jour Roentgenol and Rad Ther July 1935, 34, 


A mucocele is an accumulation and retention of a 
mucous secretion within a nasal accessory smus usually 
associated with distention of one or more of its walls 
The usual causative factors are obstruction of the 
nasofrontal duct or enlargement of a retention cyst. 
It occurs at any age A history of trauma is often eh 
cited Early symptoms arc vaned but later findings 
of a slow growing, non-tender tumor m the medial upper 
third of the eye with displacement of the globe forward, 
downward, and laterally are characteristic 

Roentgen findings in connection with mucocele of 
the frontal sinus vary according to the stage of develop- 
ment of the condition The most characteristic 
findings arc enlargement of the smus with pressure ero- 
sion of the walls, resulting in increased radiolucency 
and displacement of the boundaries, causing distor- 
tion of outline Reactionary bone formation mav be 
present 

S M Atkins M D 

THE SKIN 

Influence of Roentgen Rays on Skin Capillaries A 
L6w Beer and W Rcdisch Strahlentherapie 1936, 
55,85 

Small fields in human skin w ere exposed to roentgen 
rays according to the single massive, fractional satura 
tion, and protracted fractional dose methods Photo- 
graphs of the skin capillaries in the irradiated areas 
were taken at various intervals following the exposures 
(32 illustrations) It appeared that following the ap 
plication of one single massive dose the reaction started 
in the subpapillary' plexus Following saturation a 
severe but rapidly disappearing reaction was seen m the 
capillary system The protracted fractional exposure 
produced the mildest reaction 

Ernst A Pohle, M D Ph D 


The Reaction of the Skin to Roentgen Rays of Long 
Wave Length and to Cathode Rays E Wilhelmy 
Strahlentherapie, 1930, 55, 49S 
The author studied the erythema reaction of the hu- 
man skin to roentgen rays produced at from 2 5 to 15 
kilovolts He found that the reaction consisted of an 
early erythema appearing within eight days after the 
exposure and a second or principal erythema appearing 
from three to four weeks after the exposure The 
threshold doses for the early erythema increase with 
increasing wave length In one person for instance, 
it was found at 80 r with 12 kv and at 4 000 r with 2 5 
kv The respective values for the principal erythema 
were COO r at 9 kv and 20,000 r at 3 kv Fifteen hun- 
dred r at 12 kv may produce telangiectasis, photo- 
graphs of a patient's arm are shown in the article as 
evidence Si milar studies were earned out with cath- 
ode rays However even after exceeding the threshold 
erythema d6se four hundred times there appeared no 
late reaction One skin area could be studied for a pe- 
riod of three and a half years This phenomenon is 
explained with the very short length of path of the 
cathode rays 

Ernst A Pohlb M D Ph D 
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THE SPINE 

A Case of Congenital Aplasia of the Sacrum J H 
Muller R6ntgenpra\is, February 1930, 8, 105, 100 
Twenty cases of aplasia of the sacrum have been 
reported in the literature Such a case is described 
The first sacral vertebra is partially developed and 
articulates in normal fashion with the pelvis What 
would normally constitute the remaining sacrum is 
entirely absent 

Hans W Hefktj, M D 


Changes in the Posture Due to Diseased Inter- 
vertebral Discs and Their Relation to Backache 
Eduard Giintz Rontgenpraxis, February, 1936, 8, 
73-87 

Diseases of the intervertebral discs can only be 
diagnosed when there are secondary changes of the 
vertebral bodies demonstrable on roentgenograms or if 
calcification or ossification of the disc itself has taken 
place 

The author has shown that an abnormally straight 
posture may be found in the portions of the spine which 
are situated above certain diseases of the disc, changes 
which arc similar to the ones described with fractures 
spondylitis and congenital anomalies It is suggested 
that particular attention should be paid to changes m 
posture, clinically as well as rocntgcnologically For 
that reason the roentgenograms, especially the lateral 
ones are made with the patient standing up and from as 
great a distance as possible 

In some patients who complain of backaches, such 
an abnormally straight posture may be found without 
other changes in the spine It remains constant even 
when bending forward and usually comprises a circum- 
scribed portion of the lower dorsal spine The abnormal 
straightness is seen when the vertebra are displaced 
posteriorly , which may happen only after damage to 
the discs, and in cases of osteocondrosis of the disc 
This pathologic straightness without bony changes is, 
therefore, considered a sign of changes of the inter - 
\ertcbral disc It is best explained by on increased 
tonus of the muscles of the back, which arc used as an 
auxiliary brace for the pathologic portion of the spine 
In many healed processes (juvenile kyphosis frac- 
tures, tuberculosis, etc ) which by themselves would 
cause no symptoms pains may be localized above the 
lesion and m the area of abnormal straightness 
These observations seem to indicate that such late 
symptoms after the primary disease has healed arc 
pains due to the lordosis The same holds true m 
diseases of the intervertebral discs They arc pams 
from muscles and the periosteum and they may be 
also from ligaments and small joints 
Several times a calcification of the annulus of the 
disc could be seen in the region of the abnormal lordosis 
These calcifications are probably due to the unusual 
tension on the disc which stimulates the deposition of 
calcium salts 

Hans W Hi FKt\ M D 


Spina Bifida Occulta W Weiss Zentralbl f 
Chir , Sept 28, 1935 62, 2295-2300 (Reprinted by 
permission from British Med Jour , Dec i, 1935, p 
88 of Epitome of Current Medical Literature ) 

The author points out that systematic x-ray exami- 
nations have recently established the comparative fre- 
quency' of spina bifida occulta, the first sacral vertebra 
being involved in 50 per cent, according to Speranski 
This condition is frequently the cause of root pams 
after overwork or acute strain m young adult manual 
laborers Not infrequently a lipoma, myofibrolipoma, 
dermoid cyst, or angioma m the vertebral canal is con- 
nected by a pedicle with a second similar tumor lying 
partly beneath the skin and partly in the cleft of the 
neural arch In spina bifida the spinal cord may lie 
lower in the vertebral canal than is usual, and the 
resulting tension may cause referred symptoms A 
case is described m a female factory' worker, aged 20, 
thought to have spondylitis Spina bifida occulta was 
suspected from the characteristic dimple, local hyper- 
trichosis and absence of palpable second and third 
lumbar spmous processes, but even after confirmatory 
x ray examination, a causal connection with the spastic 
paraplegic symptoms was denied, because the associ- 
ated root pams and hyperesthesia corresponded to the 
second lumbar segment normally lying at the level of 
the tenth and eleventh dorsal vertebra Lipiodol in- 
jection showed a stop at the level of the bony hiatus, 
and led to laminectomy and partial removal of a 
lipoma extending from the first to fourth lumbar verte- 
bra and infiltrating the spinal cord Much improve- 
ment followed 


A Contribution to Our Knowledge of the Fissure and 
Gap Formation of Atlas and Epistropheus P Geipel 
F ortschr a d Gcb d Rontgcnstrahlcn, 1935, 52, 533- 
570 

This excellent anatomic study contains the following 
chapters 

(1) A publication of 56 additional new cases of pos- 
terior fissure or gap formation of the atlas, also absence 
of a neural arch on one side, lateral and double fissure 
and gap formation m anterior and posterior arches 
Furthermore, the closure of the gap is discussed 

(2) A discussion of the osseous formation of the an- 
terior arch from mono- and binuclear anlage, in cases 
of absence of anterior nuclear anlage by growth of the 
lateral masses Aside from normal development the 
numerous variances are discussed The closure of the 
posterior arch during the first decade of life is illus- 
trated, and also the fibrous bridge formation of gaps 
and fissures, especially m thoracopagi Illustrations 
are also given of partial displacement of the posterior 
arch on the epistropheus 

(3) In 20 per cent of all newborn accessory nuclei of 
ossifications arc found between the body and the roots 
of the neural arches of the epistropheus The develop- 
ment of the "terminal ossicle” m the cephalic tip of the 
odontoid process is illustrated and posterior fissure and 
gap formation of this second cervical vertebra in earlier 
stages of dev elopmcnl is shown 
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The clinician regrets the absence of any remarks con 
cerning the significance of man> of these deficiencies for 
good function and clinical well being 

H A Jarre, M D 

Kyphosis Juvenilis (Scheuermann s Disease) H 
Scheuermann Fortschr a d Gob d ROntgenstrah 
len 193G 53, 1-1C 

Kyphosis )uv enilis exists most frequcntlj in tw o or 
three vertebrae The most apparent changes usuall) 
involve the anlagc and development of the so-called 
limbus vertebrahs ns follows The anlagc of the limbus 
ma> be cnttrclj missing It is normal]) located dose 
to the anterior edges of the vertebral bod) but m the 
presence of disturbances it not infrequent!) fails to 
reach the level of the anterior margin of the vertebral 
bod) , its form maj undergo abnormal changes The 
disease rard) antedates b) several )ears the anlagc of 
the limbus As a result of juvenile kyphosis the af- 
fected vertebra assumes a wedge shaped disfiguration 
One ma) consider this deformation as a compression of 
the ossified spongeous bod), combined with a rctarda 
tion of growth In addition, a prolapse of nucleus pul 
posus ma) be obscrv ed 

The prognosis of the disease never can be given re 
liably at the beginning of the nfiliction Tixation of 
the kyphosis can occur within six months' tunc The 
ultimate deformit) of the vertebral bod) corresponds 
to the degree of the kyphosis The earliest wedge 
shaped deformity with subsequent kyphosis was ob- 
served in a bo) nine ) ears of age before demonstrable 
anlage of the limbus 

Nudcus pulposus prolapse never was found in ani- 
mals under normal conditions 

H A Jarre, M D 

Treatment of Spond)lo-arthntis Ankylopoietia by 
Exercising C Kciflcnheim Munchcn med Wchn 
schr , Feb 28, 1930, 83, 358, 359 

In a review of a large senes of cases of Beehtcrew s 
disease, the author shows the efficacy of prescribed ex- 
ercises in the prevention of complete loss of articular 
motion and rdicf of concomitant pain Earl) diagno- 
sis is the most essential factor and symptoms sugges 
tive of the condition are dull, continuous backpam, with 
stiffness and restricted motion of the vertebral column 
These symptoms indicate the need for a roentgeno 
graphic examination Such an examination may show 
pathognomonic evidence of the disease, with thickened 
or ankylosed sacro lhac synchondroses, beginning ossi- 
fication of the paravertebral ligaments and periosteal 
proliferation along the innominate bones Increased 
blood sedimentation time is significant Roentgeno- 


Hospitnl, Belfast, during the period from 193! to 1934 
The sites of fracture were as follows Cervical region, 
three cases, upper dorsal and mid-dorsal, two, lowei^ 
dorsal, ten, lumbar seventeen and coccyx two All 
cases of fracture of a body in this senes were treated 
by the method of Watson Jones The results obtained 
in this senes were as follows Death occurred in four 
cases during the first nine days after the injury, one 
patient died of cancer of the stomach two and one-half 
years after injury, onepatientisparalyzed, 14patients 
suffer from pam of varying intensity, and 18 patients 
are able to do full work 

Direct violence, indirect violence, and muscular 
vnolence are all operative in the causation of fracture 
of the spme The preponderating cause however is 
that of indirect violence 

Fracture of the atlas results from the transmission of 
a force through the occipital cond)les to the lateral 
masses Due to the inclination of the articular facets 
of the atlas the effect of the transmitted force is to 
spread the lateral masses outward This results in 
fracture of the posterior arch which is weaker than the 
anterior Both arches may be involved at times 
Anteroposterior and lateral films are of great value 
in the diagnosis 

The base of the odontoid process is the most frequent 
location of fracture of the axis Fractures and fracture 
dislocations of the cervical spme below the axis are 
divided anatomicall) into those above the fourth 
cervical and those below this level Injuries above the 
fourth cervical with cord lesions result m death from 
respiratory failure Those mjunes with cord lesions 
ore usuall) pure dislocation and are easily diagnosed 
radiologically In injuries below the fourth cervical 
associated with cord lesions, immediate death does 
not usually occur but paralysis usually results 

Compression fracture of a vertebral body is the most 
frequent type of spme fracture The majority of these 
occur in the dorso-lumbar region While the fracture 
may be complicated in the majority of cases injury 
is confined to the vertebral bod) After mjury the 
body becomes wedge-shaped with the narrow portion 
anteriorly, because the posterior portion is better 
protected by the articular processes 

Fractures of the spinous processes and laminae are 
due to direct violence Fractures of the transverse 
process are due to muscular violence They arc uni- 
lateral and multiple and always occur m the lumbar 
region 

J N AnJ: MD 

THE STOMACH 


scopicaUy marked restriction of respiratory movements 

is noted very early in the disease 

William: R Stecher M D 


Fractures of the Spme S T Irwin British Med 
Jour , Jan 4, 1936, No 3 913, 1-5 

The author reviews a senes of 34 cases of fracture of 
the spme which were treated in the Royal \ictona 


Gastnc Polyp and Anemia Josef Pinke R6nt- 
genprans December, 1935 7, 793-797 

Polyps of the stomach may cause a blood picture 
very similar to that of pernicious anemia. A case 
which is described suffered from a rather severe degree 
of anemia and other symptoms of pernicious anemia 
A roentgen examination of the stomach showed a polyp 
the sue of a kidney bean m the pylorus and at other 
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times m the duodenum Surgical resection showed a 
benign adenomatous polyp The author maintains 
that not only the chronic hemorrhage from the polyp 
but also the disturbed cellular structure of the stomach 
must be considered as a causative factor for the anemia 
Hans W Hefke, M D 

SYPHILIS 

Tabetic Arthropathy and Accident Robert Kien- 
bdch and Alfred Selka Rontgenpraxis, February 
1936, 8, 120-124 

It has been known that tabetic joints develop either 
spontaneously or after injuries A case of a man is 
described, who, after falling 15 feet, suffered disloca- 
tions of both hips, which were reduced. Considerable 
difficulty in walking remained Four years after the 
accident an x-ray examination showed very marked 
destructive changes in both jomts, and calcifications in 
the soft tissues The roentgen diagnosis was tabetic 
arthropathy The patient admitted syphilitic in- 
fection in his youth, but there were no neurological 
symptoms of tabes demonstrable The joint changes 
were, therefore, early symptoms of the tabes 

In case of compensation proceedings one would have 
to say that the accident was the primary cause for 
the joint changes, but that these changes developed so 
fast and so severe that they can be explained only by 
the pre existing syphilitic disease 

Hans W Hefke, M D 

THE TEETH 

X-ray Absorption Coefficients of Coronal and Root 
Dentin Franklin Hollander and Edmund Veseiy 
Proc Soc Exp Biol and Med March, 1936, 34, 158, 
159 

Linear x-ray absorption coefficients were measured 
in various parts of the dentin of four nan-canous human 
teeth from different individuals It appeared that the 
coefficient approached an upper limit in the coronal 
dentin of nan-canous teeth and that the deviation 
from the maximum value tended to increase with the 
distance between the position of measurement and the 
dentino-enamel junction Dentin formation is known 
to start at this junction and to proceed toward the root 
apices Thus, the gradient in the x ray absorption co 
efficient of the dentin appears to parallel the progress of 
its formation 

W A Sodeman, M D 

THE THYROID 

Results in Roentgen Therapy of Basedow's Struma 
with a Modified Protracted Treatment Method \\ 
Bohmc Strahlcnthcrapic, 1936 55, 202 

Dunng the last few > ears the author has tned a modi 
fied protracted fractional dose method in the treatment 
of thyrotoxicosis He used ISO k\ 1 mm of Cu + 1 
mm AI, HVL m copper 1 35 mm 00-70 cm FSD, 

4 35 r per minute (in mr) on three successive dajs A 
dose of 150 r was applied o\er the thvroid and upper 


sternum The total dose given m several senes dunng 
a penod of from four to eight weeks amounted any- 
where from 1,800 to 2,000 r There were no systemic 
or skin reactions, so that the author feels that from 
1,200 to 1,600 r can be given m from four to six weeks 
From 1932-1934 a total of 91 patients were subjected 
to irradiation with this method, six died m the mean- 
time but the cause of death was not connected with ra- 
diation therapy In evaluating the results of the treat- 
ment, all factors, as, for instance, the basal metabolic 
rate, pulse rate, weight, and subjective symptoms were 
considered Eighty-one eases were available for sta- 
tistical evaluation It appeared that 81 per cent of all 
cases were clinically cured The penod of observation 
vaned from six months to two and one-half years A 
companson with the results obtamed by the old treat- 
ment methods showed definite supenontv of the modi- 
fication desenbed above 

Ernst A Pohle, MD, PhD 

THE TONSILS 

Roentgen Therapy of Tonsthtis E D Dubowyiand 
E I Olschanowskyi Rontgenpraxis, February, 1936, 
8, 112-115 

This is the second communication on this subject 
Patients to the number of 700 have been treated, 254 
are reported in both communications All these 
patients have been observed twice a year for from one 
to three years after x ray therapy for tonsillitis The 
technic of irradiation was as follows 210 kv , 4 ma , a 
filter of 0 5 mm Cu and 2 mm Al and a skin-focus 
distance of 25 cm In children up to five years of age, 
20 per cent of an erythema dose was given, from five to 
ten years of age, 25 per cent, from 10 to 15 years of 
age, 30 per cent, and in older persons 33 Vi per cent 
(erythema dose, 640 r) Usually one or two treatments 
to each tonsil arc sufficient The percentage of cures 
m tonsillitis is 72 per cent after roentgen therapy 

This percentage did not decrease after a year or two 
The roentgen therapy of chronic and recurrent tonsil- 
litis decreases markedly the loss of time due to sickness 
caused by tonsillitis Complications dunng and after 
treatments have not been observed 

Hans W Hefke M D 


The Combined Treatment of Carcinoma of the Ton- 
sils P v Kisfaludy Stralilentherapie, 1936, 55, 429 
The author adv ocates the combined surgical, x ray , 
and radium treatment of carcinoma of the tonsil He 
implants radium needles of 2-3 cm length which re- 
main only from one to one and a half days «» situ The 
cervical areas receive roentgen deep therapy prophy He- 
lically (6 - 8 X 200 r), ,f the glands are enlarged 
they are removed surgically followed by x ray therapy 
(10 — IS X ISO r) In case of definite metastascs m 
the cervical glands, they arc radically resected if still 
m the operable stage Radium screens arc placed then 
m the wounds and later x ray therapy is also given 
The palliative results with this treatment method were 
satisfactory During the last three and one half years 
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The clinician regrets the absence of an> remarks con 
ceming the significance of many of these deficiencies for 
good function and clinical well being 

H A Jarre, M D 

Kyphosis Juvenilis (Scheuermann's Disease) H 
Scheuermann Tortschr a d Gcb d Rdntgenstrah 
len, 1936, S3, I-1G 

Kyphosis juvenilis exists most frequently in two or 
three vertebre The most apparent changes usually 
involve the anlagc and development of the so-called 
limbus v ertebralis as follows The anlagc of the limbus 
ma> be entirely missing It is normal!) located close 
to the anterior edges of the vertebral body but in the 
presence of disturbances it not infrequent!) fails to 
reach the level of the anterior margin of the vertebral 
body, its form may undergo abnormal changes The 
disease rarely antedates b) several )ears the anlagc of 
the limbus As a result of juvenile kyphosis the af- 
fected -vertebra assumes a wedge shaped disfiguration 
One maj consider this deformation as a compression of 
the ossified spongeous body, combined with a retards 
tion of growth In addition a prolapse of nucleus pul 
posus ma) be observed 

The prognosis of the disease never can be given rc- 
liabl) at the beginning of the affliction Fixation of 
the kyphosis can occur within six months’ time The 
ultimate deformit) of the vertebral bod) corresponds 
to the degree of the kyphosis The earliest wedge 
shaped deformit) with subsequent kyphosis was ob 
served in a bo) nine y cars of age before demonstrable 
anlagc of the limbus 

Nucleus pulposus prolapse never was found in am 
mals under normal conditions 

H A Jarre, M D 


Hospital, Belfast, during the period from 1931 to 1934 
The sites of fracture were as follows Cervical region, 
three cases, upper dorsal and mid-dorsal, two, lower 
dorsal ten, lumbar, seventeen and coccyx two All 
cases of fracture of a body m this senes were treated 
b) the method of Watson Jones The results obtained 
m this senes were as follows Death occurred in four 
cases dunng the first rune days after the injury, one 
patient died of cancer of the stomach turn and one-half 
years after injury , one patient is paralyzed, 14 patients 
suffer from pain of varying intensity and 18 patients 
arc able to do full work 

Direct violence, indirect violence, and muscular 
violence are all operative in the causation of fracture 
of the spine The preponderating cause however is 
that of indirect violence 

Fracture of the atlas results from the transmission of 
a force through the occipital condyles to the lateral 
masses Due to the inclination of the articular facets 
of the atlas the effect of the transmitted force is to 
spread the lateral masses outward This results in 
fracture of the posterior arch which is weaker than the 
anterior Both arches may be involved at times 
Anteroposterior and lateral films are of great value 
in the diagnosis 

The base of the odontoid process is the most frequent 
location of fracture of the axis Fractures and fracture 
dislocations of the cervical spine below the axis are 
divided anatomically into those above the fourth 
cervical and those below this level Injuries above the 
fourth cervical with cord lesions result in death from 
respirator) failure Those injuries with cord lesions 
arc usually pure dislocation and are easily diagnosed 
radiologically In injuries below the fourth cervical 
associated with cord lesions, immediate death does 


Treatment of Spond)lo arthritis Ankylojxuetia bv 
Exercising C Kciffenhcirn Munchen med Wchn 
schr , Feb 28, 1930, 83, 358, 359 

In a review of a large senes of cases of Bechterew s 
disease, the author shows the efficacy of presenbed ex- 
ercises in the prevention of complete loss of articular 
motion and relief of concomitant pam Early diagno- 
sis is the most essential factor and symptoms sugges 
tive of the condition are dull, continuous backpain, with 
stiffness and restricted motion of the vertebral column 
These symptoms indicate the need for a roentgeno- 
graphic examination Such an examination may show 
pathognomonic evidence of the disease with thickened 
or ankylosed sacro-ihac synchondroses, beginning ossi 
fication of the paravertebral ligaments and periosteal 
proliferation along the innominate bones Increased 
blood sedimentation time is significant Roentgeno- 
scopically marked restriction of respiratory movements 
is noted very early in the disease 

William R Stecher M D 


Fractures of the Spine S T Irwin British Med 
Jour . Jan 4 1936, No 3 913 1-5 

The author reviews a senes of 34 cases of fracture of 
the spine which were treated in the Royal Victoria 


not usually occur, but paralysis usually results 

Compression fracture of a vertebral body is the most 
frequent type of spme fracture The majority of these 
occur in the dorso-limibar region While the fracture 
may be complicated in the majonty of cases injury 
is confined to the vertebral body After injury the 
body becomes wedge-shaped, with the narrow portion 
antenorl) , because the posterior portion is better 
protected by the articular processes 

Fractures of the spinous processes and lamina are 
due to direct violence Fractures of the transverse 
process are due to muscular violence They are uni- 
lateral and multiple and always occur m the lumbar 
region 

J N Afffi MD 
THE STOMACH 

Gastnc Polyp and Anemia Josef Pinke. ROnt- 
genpraxis December, 1935 7, 793-797 

Polyps of the stomach may cause a blood picture 
very' smular to that of peraraous anemia A case 
which is desenbed suffered from a rather severe degree 
of anemia and other symptoms of pernicious anemia 
A roentgen examination of the stomach showed a polyp 
the size of a kidney bean m the pylorus and at other 
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higher voltage Ports of entry include one penneal, 
two iliac, and two gluteal If it becomes apparent that 
the patient is obtaining some relief and there is a pos- 
sibility of further benefit, a second course of treatments 
is given about three months after the first Concern- 
ing roentgen sickness, the writer has found that 2 c c of 
liver extract given two or three times a week is almost 
a panacea for undesirable reaction 
The frequency of unnary infection in these cases is 
stressed and emphasis is placed upon systematic effort 
to control or at least to minimize it 

Wlnle results on the whole were far from brilliant, 
the writer found a number of patients responding to the 
extent that they obtained relief of pain and at times of 
the symptom of frequency (A note is also made of a 
small series of eight cases of bentgn prostattc hyper- 
trophy which were also submitted to deep x-ray ther- 
apy, all being relieved of symptoms and considered well 
at the time of this report ) The writer concludes with 
a plea for more routine pre operative radiation of these 
cases 

J E Habbe M D 


Sialography, with Particular Reference to Neoplastic 
Diseases H T Kimm, J W Spies, and J J Wolfe 
Am Jour Roentgenol and Rad Ther , September, 
1935 34, 289-290 

Sialography of 18 cases is presented in v. htch a tumor 
occurred in the region of the salivary gland and in 
which a pathologic diagnosis was recorded 

The technic consisted of the injection of from 1 to 
1 5 c c of an opaque oil by means of a 2 c c Lucr sy- 
ringe and cannula the latter inserted into the duct, until 
slight discomfort was experienced m the salivary gland 
The roentgen examination is made immediately after 
the injection The cannula and synngc may or may 
not be left m place The discomfort disappears within 
a few hours 

By means of this examination, in that the entire 
glnnd with its ducts could be visualized, it was possible 
to localize the involvement and its extent, although it 
could not be determined whether it was benign or ma- 
lignant 

S M Atkins M D 

The Roentgenologic Diagnosis or Tumors in the 
Sellar Region Bernard H Nichols Am Jour 
Roentgenol and Rad Ther , June, 1935, 33, 733-735 
Fortunately for the accuracy of x rav diagnosis most 
tumors in the sella and its immediate neighborhood pro 
duce rather typical changes on the roentgenogram 
There arc, how cier, certain sellar lesions accompanied 
by carlj e\c changes and clinical evidence of tumor in 
which no definite changes m the bony structures of the 
sella occur Encephalography is definitely indicated in 
the suspected presence of suprasellar lesions or mtra 
sellar lesions alien there is some question os to the pres 
cnee of the tumor from plain film roentgen examina- 
tion 

Of twelve cases of suprasellar tumor reviewed in this 
series two showed calcification and one showed defi- 


nite sellar changes Of the remaining nine, encephalog- 
raphy was utilized and in seven of these the tumor was 
either visualized or a deformity of the ventricle was 
demonstrated, usually the third ventricle and of the 
basilar cistern In the remaining two cases the en- 
cephalogram failed to indicate the presence of the tu- 
mor The important encephalogram findings are (1) 
complete or partial obliteration of the cistema chias- 
matis, (2) elevation of the floor of the third ventricle 
or encroachment on its anterior portion, (3) separation 
of the anterior horns of the lateral ventricle, and (4) 
visualization of the tumor mass by the surrounding air 
in the basdar cistema and third ventncle 
There were twelve intrasellar lesions, eleven being 
pituitary adenomas and one a medullary blastoma 
Encephalography is seldom necessary m making a di- 
agnosis of intrasellar tumor, which usually produces 
sufficient sellar deformity or calcification to make a di- 
agnosis on the plain roentgenogram 

J E Habbe, M D 

TUMORS (THERAPY) 

Giant-cell Bone Tumor of Costal Origin Paul C 
Samson and Cameron Haight Jour Am Med Assn , 
Sept 28, 1935, 105, 1020-1023 
In reporting a case of giant-cell tumor involving the 
second nb, proximal to the costochondral junction, on 
the nght, these authors present clinical abstracts of 
seven of the nine other cases of giant-cell tumor of the 
nb that have been collected In four cases the tumor 
was posterior to the costal angle. In two, the entire 
first rib was apparently involved, and in two the tumor 
was at the costochondral junction Surgical excision 
was done in six cases, irradiation m one, and partial 
excision and irradiation m one other 
At present it appears that irradiation is the treat- 
ment of choice if the diagnosis can be established with 
certainty Conspicuous deformity may indicate the 
surgical removal of the tumor In the reported senes 
no case of recurrence has been found, whether treat- 
ment was by surgical excision, irradiation or both The 
prognosis for cure therefore, should be good 

Charles G Sutherland M B (Tor ) 


Studies Regarding the Effect of Roentgen Rays on 
the Metabolism of Malignant Tumors K Inouye 
Strahlenthcrapie, 1936, 55, 409 
The author studied the metabolism of an implanted 
spindle-cell sarcoma m the rabbit before and after ir- 
radiation Two different wave lengths of roentgen 
rays were used Half value layer in copper, 0 1 mm , 
for a filter of 1 0 mm Al, and half value layer in copper 
0 30 mm for a filter of 0B mm Cu + lOtnm Al, COO 
and 1,200 r The influence or the irradiation on the 
metabolism seemed directly proportional to the dose, 
a minimum of COO r was required to make any change’ 
demonstrable Numerous curves arc shown which m- 
diratc the fluctuations m the metabolism of the tumor 
cells over a penod of several days The author be- 
lieves that the changes m the metabolism of the ,rr„. 
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a total of 40 inoperable cases belonging to this group 
were treated Sixteen were ali\ e and free from symp 
toms at the time of writing the report They had been 
under obscnation for from one to 38 months The 
nuthor recommends, therefore his combined method as 
outlined above in the treatment of inoperable carcinoma 
of the tonsils 

Ernst A Pom-c, M D Ph D 


TUBERCULOSIS, PULMONARY 

Selective Serial Bronchography for the Diagnosis of 
Tuberculous Changes of the Bronchi Pedro L Tan 
has Tortschr a d Gcb d Rdntgenstralilen, 1930, 
53, 17-24 

Tins well illustrated paper shows the variety of 
bronchial changes which occur in the course of tubercu 
losis and which arc demonstrable onl> by the introduc- 
tion of a suitable contrast medium Generali} speak 
mg, one ma; find pathologic narrowings and widemngs 
of the bronchial lumina Narrowing ma> be produced 
b> extrinsic pressure, cicatrization, intrinsic pathologic 
contents and granulation tissue, widening maj be of 
all types, shapes and varieties — cylindrical, sacular, 
and vesicular It is scry apparent that important In- 
formation concerning structure and function of the 
bronchi can be obtained b} this method which, as 
stated in the paper, maj have to be supplemented fre- 
qucntl} b} bronchoscopic exploration 

H A Jarre M D 


A Further Contribution to the Roentgen Thernpj 
of Pulmonary Tuberculosis G Cola and G Grndo 
Archivio di Radiologia, 1935, 11, No 3-4, pp 249-279 
After a review of the literature on the roentgen 
treatment of pulmonary tuberculosis, tlic authors de- 
scribe their experience with about a hundred cases they 
have treated by irradiation of the spleen by direct 
treatment of the lungs, and by treatment of the spleen 
and lungs combined 

They prefer the latter method and feel that roentgen 
therapy combmed with pneumothorax is the best 
method of treating pulmonary tuberculosis Roentgen 
therapy is indicated in the proliferative fibrotic and 
glandular types in which it gives brilliant results 

E T Lkddv, M D 


Pathology' of Childhood Tuberculosis Chester R. 
Brown Jour Med Soc of New Jersey, February, 


1936, 33, 77, 78 

The author traces the pathology of childhood tuber- 
culosis in the respiratory tract through the stages of 
primary solitary pulmonary focus, perifocal inflamma- 
tion, and lymphatic spread He describes the x ray 
findings in these various stages and stresses the tech- 
nical and anatomical difficulties of x ray diagnosis 
He concedes that thoracic lesions are diagnosed in only 20 
per cent of positive Mantouxs, and, therefore, serial 
plates as well as close co-operation between the roent- 
genologist and the physician In charge of the case are 


recommended 


W H Guxentinb, M D 


TUMORS (DIAGNOSIS) 

Roentgen Diagnosis of Malignant Duodenal Tumors 
Zoltan von Hrabovszky Fortschr a d Geb d R6nt 
genstrahlcn 1935, 52, 5S0-594 

This paper is based on the observation of three 
carcinomas and one sarcoma of the duodenum It 
2i% es a very interesting review of the literature and 
arrives at the following conclusions 

(1) Carcinoma of the papilla of Vater can be demon 
strated roentgcnologically before a stenosis occurs 

(2) Infiltrating neoplasms transform the duodenum 
into a rigid tube which in case of carcinoma, shows 
a rather irregular ragged narrowing for a short distance, 
in cases of sarcoma, usually for a longer stretch With 
advancing growth of the tumor the lumen may later 
enlarge It appears that infiltrative neoplasms pro- 
duce stationary longitudinal duodenal folds while 
superficial infiltration of the mucosa produces a coarse, 
stationary transverse formation of folds, in both types 
of tumor the normal, very characteristic and active 
duodenal motility , with the perpetual change m the 
apparent relief, is changed to a frozen appearance. 

H A Jarre, M D 

Cholesteatoma Lewis J Friedman Am Jour 
Roentgenol and Rad Ther , July, 1935, 34, 37-40 

Three cases are presented two of which have been 
verified by the pathologist This pearly tumor is a 
rare benign, squamous-cell, epithelial neoplasm usually 
containing cholestcnn crystals This tumor is fairly 
frequent in the mastoid Microscopically, the tumor 
is composed of flattened epithelial cells mixed with 
cholestcnn crystals 

Roentgcnologically' it appears as a punched-out area 
of decalcification m the skull, polycystic, with dense 
trabecula: between the cysts and well circumscribed 
It is invasive but does not expand the tables of the 
skull 

The growth of this lesion is insidious and produces 
symptoms by mechanical pressure when it occurs in the 
skull In the mastoid it produces a persistent aural 
discharge 

S M Atkins, M D 


Deep Roentgen Therapy of Carcinoma of the Bladder 
and Prostate A T Nisbet Am Jour Roentgenol 
and Rad Ther , June, 1936, 33, 80 7-4509 

The large majority of the cases of carcinoma both of 
the bladder and the prostate referred for roentgen 
therapy were in advanced inoperable stages of the dis- 
ease A number of the patients were unable to com- 
plete a course of x ray treatment and died within three 
months of being first seen 

Concerning technic of radiation, the author notes 
that this has varied somewhat in recent years The 
older technic utilized 190 kv and 1 mm copper, 
whereas during the last rune months as much as 3 mm 
Cu and 250 fcv have been utilized The increase In 
roentgens delivered to the skin has risen from 1,200 r in 
the earlier days to 2 000 r with the heavier filtration and 
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UNUSUAL PERIOSTITIS IN CHILDREN 

By CASSIE B ROSE M D , Presbyterian Hospital, Chicago 


T ^HESE five cases are reported, first, Hospital of the City of Chicago, and two 
because of the close similarity of the from the Central Free Dispensary of Rush 
vray and wide divergence of the Medical College of the University of 
clinical findings, second, to emphasize the Chicago 

value of co-ordinating the history and All of the patients are children, ranging 
clinical findings in the interpretation of m age from six months to four and one- 
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\-ra\ cndencc, and third, because of the 
comp iratnc rants of some feature of each 
of these cases 

Three patients are from the Presbyterian 


half years Their vray films show on the 
shaft of long bones a fusiform deration 
of periosteal new bone noth dense, sharply 
defined calcification at the outer margin, 
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diated tumor tissue are due to an injurious effect of the 
roentgen rays The metabolism after irradiation ap 
proaches that obserx ed in tissue undergoing degenera- 
tion 

Ernst A Poiile, MD Ph D 


Experiments in the Combined Roentgen and Heat 
Therapy of Malignant Tumors Kristian Overgaard 
Acta Radiologica 1935,16,401—170 
The author presents experimental evidence, obtained 
by work on white mice, to show that diathermy and 
roentgen radiation max be effectively combined in such 
a way for the treatment of malignancies that sub 
therapeutic doses of the two may hax e an additix e com- 
plementary effect, producing an electric tumorcida] 
result E M Siiedesta, M D 

ULTRA-VIOLET LIGHT 

Studies of Protcctixe Ointments for Ultra xuolet 
Radiation and Related Principal Problems J M 
Eder and L Freund Strahlenthcrapie, 1930, 55, 500 
The authors undertook an extensix’c lnxestigntion of 
ointments axailablc as protection against the erythema 
producing rax s of the sun and artificial sources of ultra- 
violet light They come to the conclusion that bio- 
logic tests arc not reliable They consider the entire 
range from 2,300 to 3 950 4 as cffectixe on the skm 


The maximum erythema effect in the quartz mercury 
x apor lamp is betxxeen 2,970 and 3 130 A , for the sun 
between 3,000 and 3 500 A , and for the carbon arc 
between 3 000 and 3,950 A A preparation called 
"Antilux” appeared to be superior to all other investi 
gated ointments it proxudes sufficient protection for 
ultra violet rays from 3,100 to 3,500 A This ointment 
also reflects radiation around 3,130 A 

Ernst A Pohle M D , Ph D 

THE UTERUS 

The Changes in the Blood of Women xnth Cancer 
of the Uterus after the Use of Vaccine Broth and 
Radium and X-ray Treatment A M Bonanno 
Archivio di Radiologia 1935, 11, No 3-4, pp 325-344 
Administration of vaccine tends to dimmish the 
infection present in the cervical carcinoma and thereby 
the leukocytosis of the patient is reduced During 
radium treatment the red cell count tends to improve, 
the xxhite cells to behaxe in a xmiying xvay After the 
xaccinc, the polymorphonuclear cells tend to decrease 
After combined radium and X ray treatment there is 
a decrease m the leukocytes and to a less extent m the 
erythrocy tes and hemoglobin Shortly the blood re- 
turns to normal Changes in the blood by themselves, 
seem to have no definite prognostic significance as they 
are changes secondary to the utenne cancer 

E T Leddv M D 
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The swelling subsided and a discharging 
sinus persisted After ten weeks there was 
a recurrence of swelling and inflammation 
and increased discharge, at which time the 
child entered the hospital 

Combining this history with the x-ray 
findings the diagnosis of osteomyelitis is 
practically certain, and the operation con- 
firmed this diagnosis The sequestrated 
shaft was removed en masse through an in- 
cision m the lnvolucram A satisfactory 
new shaft formed later 

Case 2 The x-ray film of this year-old 
Lithuanian child shows periosteal new bone 
the entire length of both femurs, more 
markedly elevated m the upper half of each 
shaft, where it rises to a maximum of two 
centimeters Subepiphyseal bone absorp- 
tion has led to displacement of the shaft at 
the upper end of both femurs All of 
these changes are a little more marked on 
the right side and there is also marked 
swelling of the soft tissues of the nght 
leg The tibias and fibulas show these 
changes in a less marked degree, accom- 
panied by slight thickening of the meta- 
physeal margins The distal epiphysis 
of each radius and ulna is dense, and there 
is no bone absorption, or periosteal new 
bone along the shafts 

These x-ray findings strongly indicate 
scurvy, because of their character and their 
multiplicity, and the age of the patient 
It is a severe scurvy, comphcated by frac- 
tures, and with large subperiosteal hemor- 
rhages which now show calcification Yet 
wliv is there swelling of the nght leg? 
Had tlus leg only been rayed, the findings 
would closely simulate the osteom) elitis 
of the last case Indeed, when the child 
came to the dispensary, the clinical findings 
were entirel} referable to the nght femur, 
and \ erv suggest] \ e of osteoni) ehtis 

The nght leg was swollen, red hot, and 
painful It did not pit on pressure 
1 he other extremities w ere not sw ollen, nor 
discolored, and did not seem to be painful 
The child s temperature was 102 4 de- 
grees 

The luston reiealcd that three months 
previoush while teething the babv had a 


severe diarrhea, with six to ten greenish 
stools per day Four weeks later, after be- 
ing chilled while out-of-doors, the baby’s 
legs, thighs, nght arm, and areas under the 
eyes became edematous The swelling, ex- 
cept that of the nght leg, had disappeared 
two weeks before coming to the clinic 

The mother refused to hospitahze the 
child Dietary measures, mcludmg orange 
juice, were prescribed The mother did 
not bring the child to the clime again A 
Social Service worker found that the dnld 
died at home two weeks after the visit to 
the Clinic 

Was this only scurvy? If so, why had 
the swelling remamed m the nght leg, 
or was there really an osteomyelitis m this 
leg superimposed on a scurvy? 

Case 3 The films of this 18-months-old 
white girl show elevation of penosteal 
new bone for from 2 to 7 mm above the 
entire shaft of the nght ulna and the 
upper thud of the left ulna There is a 
homogeneous calcification between the 
shaft and the penosteal margin The 
shaft is distinctly visible and unchanged 
In addition, five bones in the hands and 
two m the feet show irregular destruc- 
tion of the shaft and heavy irregular pen- 
osteal new bone, with flask-like swelling of 
soft tissues, all of which, when associated, 
are charactenstic of tuberculous dactylitis 

The tuberculous dactyhtis at once sug- 
gests that the lesions of the ulnas are also 
tuberculous, although the dianges de- 
senbed in the ulnas are rare in tuberculo- 
sis, and especially m children The pen- 
osteal reaction of syphilis is suggested, al- 
though unlikely since other bones are not 
involved Rickets and scurvy are ruled 
out because of the absence of epiphyseal 
mi olvement Subpenosteal hemorrhage 
without fracture, or osteomyelitis without 
lm olvement of the shaft, are illogical, es- 
pecially since such lesions almost neier m- 
i olve two bones in about the same degree, 
such as occurs in this patient 

This child, one of twins, weighed six and 
one-half pounds at birth and seemed nor- 
mal It was breast-fed for tluee months, 
and afterw ard w ith a anous milk mixtures 
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Tig 2-A Fig 2 -B 

Fig 2 A Case 2 Him shows pcnostcal new bone the entire length of both femurs more markedlv 
elevated in t lie upper half of each shaft, where it rises to a maumum of 2 centimeters Subepiphyseal bone 
nbsorption has lead to displacement of the shaft at the upper end of both femurs All of these changes are 
a little more marked on the right side and there is also marked swelling of the soft tissues of the right leg 
The tibias and fibulas show these changes m less marked degree accompanied b\ slight thickening of the 
metaph} seal margins 

Fig 2 B Case 2 Film of right upper cxtrcmitj shows increased dcnsilj at the epiphjseal margm of the 
lower end of the radius and ulna and slight thickening at the upper end of the humerus There is no bone 
absorption and no periosteal new bone along the shafts 


which gradually decreases in density to the 
shaft The bone shaft is distinctly visible 
and shows only slight change from normal 
The lesions extend either a part or the 
entire length of the shaft. In four cases 
the lesions are multiple 

In the differential diagnosis of these 
cases from an x-ray standpoint, one must 
consider some process which is found m 
children, and which will derate the 
periosteum Hemorrhage or pus beneath 
the periosteum, such as can occur from 
trauma, scurvy, or osteomyelitis, a syphi- 
litic or a rachitic periostitis, occasionally 
tumor, and more rarely tuberculosis, are 
lesions of this type 

Case 1 This is a white male child, six 
months old A film of the right arm shows 
on the humerus a fusiform elevation of 
periosteal new bone from one epiphyseal 
line to the other, rising to a maximum 
height of one centimeter above the shaft 
The calcification beneath the periosteum 
is homogeneous m character and gradually 


fades out toward the shaft, which is well 
defined and slightly more dense than nor- 
mal The bones of the forearm are atro- 
phic, otherwise normal There is swelling 
of soft tissues of the upper part of the arm 
From the \-ray film alone, scurvy, 
rickets, and probably syphilis can be 
ruled out because the lesion involves only 
one bone Trauma rarely makes such 
marked changes without definite evidence 
of a fracture, which is lacking here The 
lesion is rather old, as the new bone is 
fairly dense, and also the shaft is dense, 
which suggests that it is sequestrated 
Two points are uncommon for osteomyeli- 
tis one, the very young age of the patient, 
the other, the sequestration of an entire 
shaft without irregular erosion of the shaft 
The history was that, at three months of 
age, the child had whooping cough fol- 
lowed by a left-sided pneumonia While 
recovering from the pneumonia, the right 
arm became swollen and tender, and after 
two days was incised near the shoulder 
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Tig 4 Case 4 Trims show a fusiform peri- 
osteal elevation of 5 ntm (maximum height) over 
the lower half of each humerus and the upper half 
of each ulna and the entire metacarpal of the left 
index finger There is a laminated fairly dense 
calcification Ik tween the shafts and the periosteal 
margins The shafts are distinctly visible and 
unchanged The mid part of the right tibia was 
smnlarh involved 


type" of pus and se\ oral small bone frag- 
ments were removed Cultures showed 
a very scanty growth of pyogenic organ- 
isms, none of tubercle bacilli Micro- 
scopic sections showed tuberculous tissue, 
w ltli many giant cells This evidence con- 
firmed the clinical and \-ray diagnosis of 
multiple tuberculous dactylitis, and, be- 
cause of this ev idence, the fusiform perios- 
teal elevation in both ulnas was believed 
to be tuberculous in nature, although not 
examined microscopically 
Case 4 This is a white child, four and a 
half years old Films show a fusiform 
periosteal elevation of 5 mm maximum 
height over the lower half of each humerus 
and upper half of each ulna and the mid- 
part of the nght tibia There is a lamin- 
ated fairh dense c deification between the 
shaft and the periosteal margin, while the 
shaft itself is distmctlv visible and un- 



Fig 5 A Case 5 Anteroposterior and lateral 
views of the nght forearm show periosteal elevation 
of the entire nght ulna 


changed The entire metacarpal of the left 
index finger is similarly involved The 
nght tarsal scaphoid is small, dense, and ir- 
regular — a charactenstic Kohler’s disease 
The unaffected portions of the involved 
bones, as w'ell as all other bones of the ex- 
tremities, are normal 
The laminated penosteal thickening of 
one metacarpal and five other long bones is 
very suggestive of a syphilitic lesion In- 
volvement of about half of a shaft, with 
the other half normal is not uncommon in 
the syphilis of children, especially'' m the 
very young This child is rather old for 
this type of lesion, still it might be a lues 
tarda Rickets and scurvy can be ruled 
out by the absence of epiphyseal line 
changes, and osteomyelitis because of the 
uniformity' of the involvement in several 
bones simultaneously In view of the pe- 
culiar manifestation of tuberculosis in the 
previous case, the possibility that these le- 
sions might also be tuberculous was not for- 
gotten, but could not be proved from the 
x-ray examination alone 
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and infant s foods There were occasional 
attacks of diarrhea, but no other illnesses 
until about four months before entering the 


At this stage the child entered the hospital 
Although fairly well nounshed, the child 
was fretful and looked ill There was no 



Fig 3 Case 3 Film of upper extremities shows elevation of periosteal new bone 
extending from 2 to 7 cm from tie entire shaft of the right ulna and the upper third of 
tic left ulna Five bones in the hands show irregular densit) of the shaft and irregular 
periosteal new bone with flash-like swelling of the soft tissues, characteristic for tuber 
culous dactylitis Two bones in the foot were simiJarlj involved 


hospital Then, at 14 months of age, there 
occurred swelling in multiple areas of the 
hands, and m both ankles, corresponding to 
the sites of the bone lesions shown later on 
the films The swollen members gradually 
enlarged to one or two inches m diameter, 
became red, tender, slightly fluctuant al- 
though not particularly painful From 
several, a sero-purulent discharge exuded 


fever The von Pirquet test was strongly 
positive 

Nothing in the child’s history or physical 
findings suggested the bone lesions which 
were found m the ulnas by x-ray examina- 
tion 

The swollen areas of the hands and 
ankles were mcised and a considerable 
amount of grayish-yellow, "tuberculous 
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negative The child was next seen when 
11 months of age, at which time a fluctuat- 
ing swelling of two or three weeks’ dura- 
tion was present over the right forearm, 
with smaller swellings near the right knee 
and on the right foot The swollen areas 
were moderately tender, not red, and did 
not seem acute The Wassermann test 
at this time was strongly positive Anti- 
syphilitic treatment was instituted, and 
continued for four months Films taken 
after three months of treatment show a 
very slight increase in the bone density 
of the involved areas , otherwise no 
change The soft tissues, however, had 
ulcerated in the areas of previous swell- 
ing The von Tirquet test was negative 
at this tune and the Wassermann again 
strongly positive The mother’s Wasser- 
mann was also positive 

From all of this evidence, both clinical 
and from x-ray films, a congenital syphilis, 
with secondary osteomyelitic infection, was 
considered as the most probable diagnosis, 
and removal of the sequestrum m the ulna 


was advised This was not carried out, 
however, as the parents were leaving for 
the South and the child did not remain 
for further observation and treatment 

SUMMARY 

In conclusion, I wish to emphasize that 
x-ray findings which are strikingly similar, 
may, m reality, be due to widely different 
clinical conditions, as proved by clinical 
and pathologic evidence 

An interpretation, based on x-ray find- 
ings alone, may lead to a wrong diagnosis, 
especially in unusual cases, if the clinical 
history and the pathologic findings are 
not considered, and even after a most 
careful study one may still be in doubt, 
as in two of the cases here reported 

Unusual change in one bone should 
stimulate the study of other bones of that 
patient 

My plea is for the close co-operation of 
the clinician and the roentgenologist for the 
good of the patient 
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Tig 5-J3 Case 5 Anteroposterior and lateral 
news of the right loner ettremitj show pcnostcal 
elevation in the mid part of the fibula and in the 
right fifth nictatnrsal 

The new bone beneath the elevated periosteum 
is loculatcd cspccmll} that of the ulna The bone 
shafts although shghtl> atrophic arc fairly well 
shown through the periosteal new bone There is 
a little associated swelling of soft parts cspcciall} 
over the ulna All other bones are normal 


This child, a mongohan idiot, with a 
cleft palate, came to the hospital because 
of swollen glands of a year and a half 
duration, and recent convulsive attacks, 
with occasional loss of consciousness The 
glands of the neck had become enlarged 
three months after the breaking of a tooth, 
and had remamed large ever since One 
gland had become red and sore, was incised, 
and had drained pus for six months On ex- 
amination of this child, the cervicals, in- 
gui rials, and epitrochlears were all pal- 
pable and ranged m size from bird shot to 

that of a pea Healed keloid-like scars were 
present m each submandibular region 
Marked thickening of the arms and legs 
could be palpated, especially of the humen 

and the^left^quet ^ strong l y positive, 
basal rate was -14, leukocyte counts 
varied from three to eight thousand 


A biopsy of a cervical gland and the nght 
tibia was done The cultures and guinea 
pigs were reported negative for tuberculo- 
sis The microscopic sections of both the 
gland and the tibia showed findings which 
were considered to be tuberculous It was 
beheved, therefore, that all these bone le- 
sions were tuberculous m nature 

Tuberculous osteomyelitis of the long 
bones in children is rare, and I am fortu- 
nate to be able to present these two cases 

Case 5 This is a colored child, 18 
months old Films show periosteal eleva- 
tion of the entire ulna, the middle of the 
right fibula, and the entire nght fifth meta- 
tarsal The new bone beneath the ele- 
■vated penosteum is loculated, especially 
that of the ulna The bone shafts, al- 
though slightly atrophic, are fairly well 
shown through the penosteal new bone 
There is a little associated swelling of soft 
parts, especially over the ulna All other 
bones are normal 

Osteomyelitis may be multiple, and 
should be considered Against it is the 
fact that the lesions are all in practically 
the same stage, and also that one lesion is 
in the middle of a shaft away from the 
entrance site of the nutnent vessel The 
lesion in the foot strongly suggests a 
tuberculous dactylitis, and, therefore, the 
other two may also be on a tuberculous 
basis Syphilis is sometimes locahzed, or 
focal, m its manifestation, but rarely is 
there so pronounced a local lesion involving 
three areas, and not involving other bones 
also The associated swelling of the soft 
tissues could fit either with osteomyelitis or 
tuberculosis, and perhaps also with syphi- 
lis Absence of epiphyseal changes rules 
out nckets and scurvy Bone cysts are 
rarely multiple Fibrocystic disease or 
myeloma usually involves the shaft rather 
than the penosteum Penosteal tumors 
are rare in children and almost never mul- 

The history reveals that this c hi ld was 
seen in the Central Free Dispensary when 
one month of age, and seemed normal ex- 
cept for a palpable nght epitrochlear 
gland The Wassermann test was then 
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among them, Lenard At various times, 
Lenard very cordially gave valuable in- 
formation regarding the circumstances 
surrounding the discovery of the roentgen 
rays, but in his letters, as well as in his 
printed communications on the subject, he 
frequently hinted at some as yet unknown 
connection between the discovery proper 
and the part which he played in it On 
Aug IS, 1929, he wrote, for instance, m a 
personal communication “There is no 
doubt that the road to the discovery led 
over my researches At that time I was 
prevented by external circumstances from 
pursuing to my satisfaction in every direc- 
tion the great number of new phenomena 
which appeared in my studies on cathode 
rays But in my opinion, this is not yet 
the proper time to express myself more 
thoroughly on the subject than I did in my 
Nobel prize lecture (6) That would be 
only biographical anyway and what has 
already been said must suffice for the ju- 
dicious With this I believe that I have 
done everything that the history of science 
can expect of me on this point at this par- 
ticular time " In a previous publication 
(7), during a controversy about the dis- 
cover)", Lenard also intimated that perhaps 
more data in regard to the discover)" might 
be produced at a later date 

Both Stark (2) and Schmidt (3) m their 
recent statements may now lia\ e furnished 
the information to which Lenard referred 
man) years ago Stark (2) presents copies 
of the original correspondence in 1S95 be- 
tween Lenard and Rontgen regarding the 
acquisition of the Lenard tube from the 
glass technician, Muller-Unkel, then ana- 
l's zes the circumstances surrounding the 
discos ery and comes to the definite con- 
clusion that Rontgen must have used the 
Lenard tube when he made his discover) 
Stark then enumerates three important ex- 
perimental conditions which faxored Ront- 
gen rather than Lenard in preparing the 
ground for the discoi er) (1) Rontgen had 
obtained the best Lenard tube aiailable, 
(2) Rontgen surrounded Ins tube with black 
cardboard, which reduced the intensity of 
the then unknown \-ravs much less than 


the zme box which Lenard always used to 
shield his tube, (3) Rontgen used in his 
observations on cathode rays, a banum 
platmocyamde screen, which responds 
much more to x-rays than the pentadecyl- 
paratolylketone screen which Lenard used 
Thus, Stark concludes that under the given 
experimental conditions, it w r as inevitable 
that Rontgen should make his discovery 
J Schrqidt's (3) paper, which appeared 
in the “Physikalische Zeitschrift,’’ imme- 
diately follows Stark’s publication and de- 
scribes his successful attempts to demon- 
strate the existence of x-rays near the plati- 
num seal window of a Lenard tube, usmg 
an exact replica of the one which Rontgen 
bought from the firm of Muller-Unkel 
prior to his discover)" This proof also 
includes a study of the efficiency of vari- 
ous fluorescent screens Schmidt explains 
agam that Lenard, in his investigations of 
cathode rays, observed certain strange 
phenomena, the investigation of which he 
postponed, however, in order to study 
more thoroughly the primary objects of his 
interest, the cathode rays, thus Lenard 
missed the interpretation that these strange 
phenomena were due to a hitherto undis- 
covered kind of rays Both Schmidt and 
Rossler (4) conclude their articles in a vein 
similar to that of Stark’s article 

On the other hand, the view that Ront- 
gen used a Hittorf-Crookes tube at the 
tune of the discovery has been and is held 
by many I proposed this new m my book 
on Rontgen (1) after hanng closely exam- 
ined several sources for this report One 
of the most reliable of these sources comes 
from L Zehnder, who w r as a good friend of 
Rontgen and his assistant and co-worker 
for many years Zehnder definitely states 
in his recent book (S), “Letters of Rontgen 
and Zehnder,” that Rontgen used the 
Hittorf tube when he discoxered the \-ra) 
Zehnder’s own words are “When I saw r 
Rontgen after the discos cry, he told me 
that he discovered the ra)s xxuth the Hit- 
torf tube and not with the Lenard tube 
Friends of Lenard are spreading the myth 
that Lenard was the real discoxerer of the 
roentgen rax s, and the) beliex e that Ront 



WHAT KIND OF TUBE DID RONTGEN USE WHEN HE 
DISCOVERED THE X-RAY ? 1 

By OTTO GLASSER, Ph D , Cleveland Clinic Foundation, Cleveland . , Ohio 


|| FEEL that we should not let this great 
meeting at which we heard so many ex- 
cellent reports on the use of the roent- 
gen rays go by without calling attention to 
the fact that we celebrate this year, the 
fortieth anmversay of the discrn ery of the 
x-ray or roentgen ray Forty jears have 
passed since Wilhelm Conrad Rontgen, 
Professor of Physics at the University of 
Wurzburg, saw a strange phenomenon — 
the bright fluorescence of some barium 
platmocjanide crystals near an excited 
evacuated tube He pursued the study of 
this effect in a most masterly and thorough 
manner, and discovered it to be due to a 
“new kind of rays,” which he called the 
“x-rays ” 

Many stones and fables have been 
woven around this famous discover}', some 
of which I have attempted to unravel in my 
book on the life of Rontgen (1) Even now, 
forty years later, discussions about the de- 
tails of the discovery continue Only re- 
cently, a discussion was again begun about 
the type of tube which Rontgen used when 
he made the discovery Several articles 
have appeared in the last few months in 
German journals attempting to prove that 
Rontgen’s work with a Lenard cathode- 
ray tube and not with a Hittorf-Crookes 
tube, led to the discovery The titles of 
three of the communications are “On the 
History of the Discovery of the Roentgen 
Rays,” by J Stark (2), President of the 
Physikahsch-T echmsche Reichsanstalt , 

“On the Roentgen Rays Emitted from the 
Platinum Seal of a Lenard Window Tube, 
by F Schmidt (3), Professor of Physics at 
Lenard’s Heidelberg Institute, and “On 
the Discovery of the Rays Named after 
Rontgen,” by O Rossler (4), a Baden- 
Baden pharmacist and former co-student 
of Lenard 

."presented before the Radiological Society of North 
America, at the Twenty-first Annual Meeting m 
Detroit, Dec 2-6, 1935 


The tendency in these articles is to credit 
Lenard, the famous Heidelberg physicist 2 
This is perhaps best summarized by Ross- 
ler in his short article in the Munchener 
Medizimsche Wochenschnft” in which he 
states “In 1S95, Rontgen became very 
much interested m Lenard’s work and ex- 
periments, and asked Lenard to assist him 
m the repetition of these experiments 
Lenard had built his first tube himself but 
then had ordered an improved tube from a 
shop for physical instruments Since this 
tube was expensive, and smee Lenard had 
only a very moderate income, he could not 
acquire it He, therefore, wrote to Ront- 
gen and asked him to buy this instrument 
with which he could make further studies 
Rontgen did so and was able to find with 
this tube those rays which have become so 
useful m practical medicine ” These state- 
ments which link the name of Lenard with 
that of Rontgen in the history of the dis- 
covery unfortunately come at a rather late 
date They should have been proposed 
while Rontgen was still alive Howeveiy 
they recall some remarks which Lenard 
made on various occasions in past years 
Phillip Lenard, who is now Emeritus 
Professor of Physics at the University of 
Heidelberg, is one of the few surviving 
predecessors of Rontgen in the genealogy 
of x-rays (5) There is no doubt but that 
Lenard’s outstanding investigations on the 
various properties of cathode raj’s formed 
the most significant basis for the discovery 
of the roentgen rays, a fact which Rontgen 
mentioned in his first communication, by 
speaking of Lenard’s “wonderful experi- 
ments ” 

When I began to collect the material for 
my historical studies on the roentgen rays, 

I wrote to many of the early pioneers and, 

5 A rather mysterious article with similar sugges 
tions was written by one Erhard Gneder and appeared 
in the March 1 1935 issue of the Zflrcher Illustnerte 
Zeitung It is however so full of untruthful state 
ments that it is not worth while to discuss it here. 
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DILATATION OF THE PULMONARY ARTERY OF 
CONGENITAL ORIGIN 

By LESTER A SMITH, M D , WALTER P MOENNING, M D , and GEORGE S BOND, 
' M D , Indianapolis, Indiana 

From the Departments of Roentgenology and Medicine of Indiana University Hospitals, Uni- 
versity of Indiana Medical School 


MODERATE degree of increase in 
the diameter of the first portion of 
the pulmonary artery occurs in 
numerous conditions, although it is not 



mentioned frequently in reports of roent- 
gen examinations However, communi- 
cations regarding marked generalized 
broademng of the artery or aneurysmal 
dilatations are infrequent m the literature 
and actual aneurysms of this vessel are very 
rare Little attention has been paid by 
American roentgenologists to the radio- 
logic criteria for diagnosis of abnormalities 
affecting this structure In one patient 
coming under our observation, particular 
interest was attached to his condition be- 
cause of the marked degree of dilatation of 
not only the mam stem but of the branches, 
the lack of recognition of the underlying 
congenital defects at previous examina- 
tions, the clinical course during a period of 
observ ation, and the autopsy findings In 
another, aneurysms of the pulmonary ar- 
tery of congenital origin were found at 
autops) after repeated examinations by 
\ anous consultants had failed to yield the 
correct diagnosis 


CASE REPORTS 

Case 1 H Y , white male, aged 3S 
years, came for a roentgen film study of the 
chest on account of the clinical findings by 
one of us (W P M ) of slight cyanosis, 
cardiac enlargement, and a presystohe 
murmur, heard best at the left nipple His 
pnmar\ complaint was intermittent nasal 
obstruction which had begun in carl) life, 
but also lie had long been bothered b\ 
coldness and discomfort in the feet Al- 
though throughout lus childhood he had 
been rather frail and had some dyspnea on 
exertion, he engaged in fairlj strenuous 
physical activities in pla\ and farm work 


Upon college entrance he was barred by the 
university physician from college athletics 
because of “heart disease,” a diagnosis 
later confirmed by other physicians, but 
he had regarded neither this nor the diag- 
nosis of pulmonary tuberculosis which was 
made when he was 26 as of serious import 
The history was otherwise irrelevant 
Physical Findings — The hps, nails, and 
cheeks were slightly cyanotic A turges- 
cent rhinitis was present The chest 
measured 36 inches on inspiration, 33 5 
inches on expiration The heart was en- 
larged, with the apex impulse at the 
seventh interspace in the axillary line 
There was a snappy pulmonic second 
sound, plus a presystohe murmur heard 
best at the nipple Auscultation and per- 
cussion of the chest and the other physical 
findings were of no particular significance 
The blood pressure was 140/80 Urine 
examination was negative Hemoglobin, 
100 per cent, red blood cells, 6,112,000, 
white blood cells, 9,900, with a distribu- 
tion of 80 per cent neutrophiles, 14 per 
cent lymphocytes, 4 per cent eosinophiles, 
and 2 per cent monocytes 
Roentgen study revealed a globular 
heart, greatly increased to the right and 
left, with much broadening of the pul- 
monary' trunk markings (Fig 1) 

Three years later the man returned on 
account of pain of three weeks’ duration, 
located in the region of the anterior ends 
of the left second and third ribs, aggrav ated 
bv cough or deep inspiration The heart 
as studied radiographically was a little 
increased in size over that found in the 
former examination 

He was seen again eight months later, 
"hen there were clinical and roentgen evi- 
dences of lobar pneumonia in the upper 
lung-field on each side Fluoroscopicallv, 
141 



140 


RADIOLOGY 


gen, working with the Lenard tube, did not 
discover anything essentially new, even 
though Rontgen in his famous original 
communication (9) on the x-ray spoke 
first of the Hittorf tube and mentioned the 
Lenard tube only in second place One 
must always remember that Rontgen was 
extremely careful in his scientific state- 
ments ” 

Are these two points of view in regard to 
the tube used at the time of the discovery 
irreconcilable? I believe that they are not 
A careful analysis of the situation would 
seem to present the following picture 
Rontgen himself stated (1) that he became 
interested in the problem of cathode rays 
from vacuum tubes as studied by Hertz 
and Lenard, and that in October, 1895, he 
began to make researches of his own 
There seems to be little doubt but that m 
these early experiments he used the Lenard 
tube described above It is probable that 
in investigating the cathode rays emitted 
from this tube with his barium platinocy- 
amde screen, he found that he obtained an 
effect at distances and angles greater than 
those described by Lenard This made him 
look for similar effects on windowless tubes 
which, accordmg to previous experience, 
did not permit the cathode rays to pene- 
trate the wall and reach the outside air 
Such a windowless tube was the Hittorf or 
Crookes tube Still, he observed effects on 
his screen also with these tubes Since the 
properties of cathode rays known up to that 
time did not account for the effect, Ront- 
gen reahzed that he had to deal with either 


a type of cathode rays of hitherto unknown 
penetrability, or with a new kind of ray 
His thorough researches which proved that 
they were the latter are well known and 
need not be repeated here 
The new material brought forth by 
Stark and Schmidt is valuable since it gives 
a better mSight into some phases of the ac- 
tual discovery As far as then conclusions 
are concerned, I feel that they have to be 
modified to the degree explained above 
Whichever of the two tubes was actually 
used m the first crucial observation which 
made Rontgen feel that he had something 
new, really does not matter The dis- 
cover)’- itself is one of the greatest of all 
times and the discoverer has earned im- 
mortal fame 
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recent pneumonic process existed in each 
lower lobe, that in the left surrounding a 
bronchiectatic abscess The only obvious 
immediate cause of death was the pul- 
monary thrombosis 

Case 2 P W , white male, aged 30 
years, was brought by his father, a physi- 
cian, for consideration of roentgen therapy 
on account of a mediastinal tumor He 
had always had “lung trouble ” His 
cough was very annoying and there was 
much dyspnea and substemal pain Num- 
erous physicians had been consulted, in- 
cluding those at a large general clinic 
The first roentgen study of the chest 
had been made two years previously, 
when a large mediastinal tumor was found, 
the nature of which had never been de- 
termined 

Radiographs of the chest were made at 
this time (Figs 2 and 3), the previous 
radiographs were not available for com- 
parison As studied in the postero-antenor 
projection, there was seen a much enlarged 
heart shadow, the increase bemg chiefly 
to the left Fusmg with the upper part of 
the cardiac shadow and extending outward 
into the left pulmonary field was a rather 
rounded, non-pulsating mass Extending 
outward into the right pulmonary field, 
two-thirds the width of the nght chest, 
was another, larger mass, also without ex- 
pansile pulsation The aortic arch w r as not 
demonstrable in this projection The 
trunk markings in the pulmonary fields 
w ere increased moderately over the normal, 
more so on the left than on the nght 
The trachea was displaced appreciably 
to the nght, at and just above the level of 
the bifurcation 

Stud\ in the right antenor oblique plane 
ga\e evidence of a considerable degree of 
anteroposlenor increase in the cardiac 
diameter 3 lie nonnal outlines of the up- 
per portion of the heart and the aortic 
arch could not be distinguished In this 
and in the left lateral mcw there was e\i- 
dence of a large tumor mass supenmposed 
upon the structures in this vicinity with a 
rounded sujitnor margin Extending to 
the right posterior from tins tumor mass 


was a projection of large size which 
reached from the level of the sixth dorsal 
vertebral body to that of the tenth 

The patient’s condition steadily grew 
worse, and Dr Bond was consulted All 
medical therapy failing, exitus occurred 
fifteen months after our examination 

Autopsy w r as performed by Dr H M 
Banks, to whom we are indebted for the 
necropsy report 1 The pulmonary artery 
was found to be greatly distended, with a 
diameter of 5 cm in its main portion 
There were fusiform dilatations of the right 
and left branches just beyond the bifurca- 
tion, extending well out into the lungs, 
that on the right bemg 8 cm in diameter, 
and on the left, 6 centimeters The walls 
w 7 ere markedly thmned and the lumen 
filled with a canahzed, lamellated clot 
Much dilatation of the pulmonary veins 
had resulted from pressure by the masses 
No evidence of congenital defect of the 
heart was found but it was enlarged to 
about three times the normal size, the in- 
crease being in the right chambers The 
valves were normal Much parenchy- 
matous fibrosis and sclerotic obliterative 
arterial changes were found in the lungs 

Contributions m the literature have 
dealt mostly with changes in the mam 
stem of the pulmonary artery, there being 
relatively few comments upon the roent- 
genologic demonstration of enlarged distal 
branches The literature upon aneurysm 
of the pulmonary artery has been ex- 
tensively reviewed by Henschen, Posselt, 
and, more recently, by D’Aunoy and von 
Haam, w r ho have analyzed most of the 
reported cases as to age, sex, anatomic 
findings, etiology, and associated abnor- 
malities in the circulatory system D’Au- 
noy and von Haam account for a total of 
S7 instances reported wuth autopsv findings 
since 1S33 and give an excellent bibliog- 
raphy upon the subject Since their article 
appeared, Joules, Scott, and Holst ha\e 
reported upon the condition They ha-\e 
omitted reference to the reports of Balaban 
and Pokidoff Dietrich, Posselt, Kranz, 

1 The complete autopse findings will be reported 
elsewhere b\ Dr Banks 
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Tig 1 Case 1 


a striking appearance was presented by the 
combination of the two conditions with a 
definitely expansile pulsation of the large 
vascular structures seen in optical section 
in the pulmonary parenchyma 

Radiographic study nine months later 
gave the same findings as at the first study 
52 months previously Five months after 
this fourth and last roentgen examina- 
tion, he re-entered the hospital with symp- 
toms of infection in each lower lung- 
field His endurance had been below par 
for the preceding year The cardiac apex 
extended 3 cm to the left of the midclavi- 
cular line Exitus occurred suddenly m 
an attack of extreme cyanosis seven days 
after the onset of acute symptoms The 
clinical and roentgen diagnoses of the 
condition here considered were congemtal 
dilatation of the pulmonary artery arising 
on the basis of a congemtal cardiac defect 
Necropsy, performed by Dr Wemple 
Dodds, revealed a very greatly enlarged 
heart weighing 663 grams, which extended 
8 cm to the right of the median line and 
12 cm to the left, bemg greatly hyper- 
trophied throughout but especially in the 
right chambers There was congemtal 
absence of the mterauncular septum, 
making the heart tnlocular The mitral 
valve was slightly stenosed, with sclerotic 
changes The aortic, tricuspid, and pul- 
monic valves were normal Atheromatous 



Fig 3 Case 2 Right anterior oblique projection 


changes were of moderate degree in the 
aorta, bemg much more marked m the 
pulmonary artery and its branches, with 
numerous atheromatous ulcers in the mam 
trunk The pulmonary artery was con- 
genitally dilated throughout, the mam 
trunk bemg 5 cm m diameter Ante- 
mortem thrombosis was present in all the 
arteries of the left lower lobe The pul- 
monary veins were markedly dilated 
Lung changes, secondarily of congemtal 
origin, where chronic emphysema and 
chrome passive congestion with bilateral 
chrome interstitial pneumonia A more 





145 


SMITH, MOENNING, AMD BOND PULMONARY ARTERY 


peatedly mentioned as a factor Increase 
in pressure m the pulmonary artery can 
result from a patent ductus, a congenital 
cardiac lesion such as a septal defect, or a 
mitral lesion with its resulting back- 
pressure Peck considers approximately 
25 per cent of reported cases to have been 
syphilitic m origin Trauma has been 
considered the cause in several (5 and 
14), and congenital defects in the wall of 
the artery have been rated as important 
by Costa However, congenital anomalies 
of the heart or imperfect closure of the 
ductus arteriosus are acknowledged to 
stand out among the frequent findings 
Diffuse, generalized broadening of the 
pulmonary artery may have as its cause 
one of the factors quoted above from Ass- 
mann, or any of those conditions associated 
with even a temporary increase in pul- 
monary blood pressure, particularly a 
mitral defect Stasis in the vessels from 
some other cause, such as pulmonary 
sclerosis, marked scoliosis, bronchial 
asthma or emphysema, may also cause it 
Local, or at tunes a general, widening of 
the arterial branches can also occur as a 
result of scar-contracture of adjacent 
tissues, as m tuberculosis or chrome 
pneumonia (5) 

4 ge and Sex — Diffuse broadening of the 
general pulmonary arterial tree may, of 
course, occur at any age, as a result of any 
of the conditions enumerated in which there 
is a material increase in the back-pressure 
in the pulmonary circulation Patients 
with congenital defects of the type men- 
tioned are naturally more likely to exhibit 
tins change at an earlier age than those de- 
' eloping such increased back-pressure from 
acquired lesions Aneurysms of the first 
part of the pulmonary' artery' hai e been re- 
ported in patients of all age groups It has 
been obsen ed that in y oung persons 
aneurysms of the pulmonary' artery' are 
found more frequenth than arc aneurysms 
of the aorta Some 3S to i0 per cent of the 
reported cases of aneurysm of this type 
ha\e been found m persons under thirty 
\enrs of age (7 and 10) In the majority 
of patients under thirty years of age, these 


aneurysms are coincident with malforma- 
tions The small aneurysms which are not 
uncommonly found in pulmonary tubercu- 
lous cavities may be found at any age in 
cases in which such cavitation occurs 
Males and females show the same fre- 
quency of involvement by this type of 
aneurysm There is a prevalence of the 
female over the male sex m the proportion 
of 3 2 in the occurrence of interatrial 
septal defects, which are a frequent cause 
of dilatation of the pulmonary artery (20) 
Morphology — The trunk of the artery 
has been the site of the aneurysm m some 
85 per cent, the pulmonary arterial 
branches m 15 per cent (4) Usually the 
aneurysm formations are single but may 
be multiple as in cavitating tuberculosis or 
bronchiectasis The shape is ordinarily 
fusiform but may be sacculated These 
aneurysms may' become very large It 
has been noted that the media and mtima 
are quickly destroyed by trauma resulting 
from the causative factors which have al- 
ready been mentioned The lamellated 
clot which is usually present may occlude 
the entire lumen The histologic appear- 
ance does not differ greatly from that 
usually found m aneurysm of the aorta (5) 
Endarteritis, thrombosis, and atheromat- 
ous changes involving the pulmonary 
arteries, as found in our cases, have often 
been found (5, 19, and 20) Peck, who has 
described the syphilitic lesions which have 
been found m the pulmonary artery', notes 
that in addition to the type resembling 
syphilitic aortitis, there is found a more 
common type with small miliary' circum- 
scribed gummas in the media or intima 
He considers that this more common second 
type does not produce a true aneuiysm 
Congenital defects of the wall have al- 
ready' been mentioned 
The associated changes have already' 
been noted in consideration of the etiologic 
factors Prominent among these are the 
congenital malformations, particularly' in 
association with the diffuse generalized 
broadening of the arterial tree As might 
logically be expected in these the right 
i entncle tends to be greatly hypertrophied 
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and Hoclxsmger Kranz discusses a diag- 
nosis of aneurysm of this vessel made 
from clinical and roentgen studies but 
without autopsy, and considers the dif- 
ferential diagnosis 

References bearing upon general widen- 
ing of the lumen of the pulmonary artery 
are plentiful but few of these bear upon 
the roentgen appearance Posselt renews 
the general literature up to 1909 Ass- 
mann discusses the condition from both 
clinical and roentgen standpoints Zeid- 
ler and Jaff6 have described four instances 
of a lesion similar to the first herein re- 
ported, three of these having been observed 
during life Posselt and Vierordt state 
that at the autopsy tabic a moderate dila- 
tation is not a rare finding Roesler re- 
ports a case of interatrial septal defect and 
gives an extensive analysis of the litera- 
ture, not including, however, the cases of 
complete absence of the septum 

Etiology — Assmann has listed the causa- 
tive factors of increase m the pulmonary 
bow, the first part of the pulmonary artery 
as seen on the roentgen film m the antero- 
posterior projection, as follows 

(a) Acquired 

1 Aneurysm of the pulmonary 
artery 

2 Perforation of aneurysm of the 
aorta into the pulmonary artery 

3 Pulmonary insufficiency result- 
ing from endocarditis 

4 Deformity from scar-contrac- 
ture developing in scirrhosis of 
adjacent lung tissues 

5 Stasis in pulmonary circulation 
from various causes, most fre- 
quently from high-grade valvu- 
lar incompetency and particu- 
larly from mitral stenosis 

6 Sclerosis of pulmonary artery 

(b) Congenital 

1 Solitary, single anomaly 

(Asymmetrical division of 
truncus arteriosus com- 
munis ) 

2 Open ductus Botalh 

3 Pulmonary stenosis (an ex- 
ceptional cause) 


4 Defect of ventricular septum 

5 Defect of auricular septum 

6 Transposition of vessels plus a 
ventricle septum defect 

7 Tricuspid insufficiency 

S Sclerosis of branches of the pul- 
monary artery 

9 Stenosis of isthmus aorta, below 
opening of ductus 

Prommence of the pulmonary bow is fre- 
quently the only roentgenographic sign of a 
congenital cardiac lesion and is present as a 
rule in adults having such a lesion It is not 
usually present in the early months of such 
a patient’s life (S), as it requires a period of 
tune to develop dilatation of the pulmonary 
artery as a consequence of prolonged ex- 
posure to ventricular and aortic back- 
pressure Except in the cases with asym- 
metrical division of the truncus arteriosus 
communis, such abnormal pressure is the 
common causative factor, resultmg usually 
from (1) communication between pul- 
monary artery and aorta , (2) communica- 
tion between the right and left ventricle, 
or (3) stasis in pulmonary circulation from 
other causes (2) Our first case had a con- 
genital cyanosis and widening of the pul- 
monary artery The former has been 
shown to be due usually to pulmonary 
stenosis, but such stenosis is only ex- 
ceptionally associated with widening of the 
pulmonary artery (2), according to the 
German teaching Vaquez and Bordet, 
however, take exactly the opposite view on 
the latter point (9) 

D’Aunoy and von Haam discuss the evi- 
dence adduced by various writers which 
tends to show that local damage to 
vessel wall and increased blood pressure 
are important causative factors of 
aneurysm of the pulmonary artery The 
former may result from long-continued 
impingement of a jet of blood upon the wall 
of the artery immediately distal to a 
stenosed pulmonary valve or opposite the 
opening of the ductus arteriosus into the 
pulmonary They emphasize that sclero- 
sis and syphilis seem to play a less impor- 
tant part in aneurysm here than in the 
aorta, although the former has been re- 
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was a marked expansile pulsation evident 
in the arteries Pezzi has termed this ex- 
pansile pulsation “the hilum dance ” The 
appearance of such dilatation may be very 
confusing if a pneumonic change is also 
present, as was found in Case 1 The 
tendency to thrombosis may add infarction 
to the radiographic picture If there is 
increased pulse pressure in the pulmonary 
circulation, there may be sufficient ex- 
pansion of the lung structure with each 
pulse-beat to produce a “dance of the 
diaphragm” (27), superimposed upon the 
respiratory movements 

Absence of the aortic knob at the left 
may occur m great enlargement of the pul- 
monary artery from any cause, as m 
marked mitral stenosis or m coarctation 
of the aorta, and in instances of right-sided 
aortic arch (20) 

The cardiac outline may be of the con- 
genital or mitral type (27) In the in- 
stances of congenital origin, it is condi- 
tioned in chief part by the great hyper- 
trophy of the right ventricle, although the 
increase may be mostly to the left of the 
mid-line 

The differential diagnosis of dilatations 
of the first part of the pulmonary artery is 
not difficult in those patients exhibiting 
it in minor degree, this being a not un- 
common finding m conditions of pulmonary 
circulatory stasis If the dilatation is 
marked and there is a lamellated blood 
clot, differentiation from a mediastinal 
tumor may be somewhat difficult if the 
condition is not kept in mind as a possi- 
bility In one instance thus erroneousl) 
diagnosed the patient died from hemor- 
rhage after incision of the mass (30) Films 
made in the right anterior oblique projec- 
tion are particularly helpful here, in which 
i icw an aortic aneurysm or the usual medi- 
astinal tumor is projected more medialh 
At the hilum, as alrcad\ mentioned, the 
\ascular dilatation has been mistaken for 
tubt reulosis tumor or adenopatln The 
appearance of chronic bronchitis is quite 
different from that of diffuse arterial dila- 
titiou Differentiation from aneurvsm of 
the ductus arteriosus need rareh be made, 


as Traum has reported apparently the only 
case on record 


SUMMARY 

Two cases of unusual broadening of the 
p ulm onary artery are described, one a 
diffuse generalized dilatation of the pul- 
monary artery, and the second an 
aneurysm of the mam stem and right and 
left branches, each arising as a result of 
congenital abnormality Each was studied 
at autopsy, the diagnosis in Case 1 bemg 
made from the radiologic findings during 
life, and the second only at autopsy not- 
withstanding numerous consultations 
Case 1 presents unusual features in that 
there w'as a marked diffuse dilatation 
of the pulmonary arterial tree of a type 
which in less marked degree is well known 
to pathologists but which has been little 
discussed m roentgen literature, arising on 
the basis of a congemtal cardiac defect, 
and absence of the mterauncular septum 
This case was observed over a period of 
almost five years Case 2, an aneurysm 
of the pulmonary arterv undiagnosed 
until autopsy, apparently had its origin in 
a congenitally weak arterial w^all The 
literature and radiologic findings are dis- 
cussed 
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as a result of the stress against which it must 
necessarily act, also, the left ventricle is 
small The auricles may form one large 
chamber, as noted m our first case The 
aorta is small (20) As in our first pa- 
tient, there tends to be marked infarction 
of the lung supplied by the involved 
branch of the pulmonary artery in cases of 
aneurysm 

Clinical Symptoms — Most examiners, we 
believe, would have been impressed by the 
asymptomatic cyanosis m Case 1, and 
would have marvelled at the patient’s 
ability to carry on his work which, as a 
matter of fact, entailed considerable physi- 
cal exertion The case strikingly demon- 
strates the heart's ability to compensate 
for both intrinsic and extrinsic defects, 
and brings out the relationship between 
asymptomatic cyanosis and congenital 
heart lesions During the last two or three 
years of this patient’s life he was at times 
slightly conscious of shortness of breath, 
but insisted that it was due to nasal ob- 
struction 

The clinical symptoms of general dilata- 
tion of the pulmonary artery are largely 
those of the causative factor, as indicated 
in the paragraph on etiology, plus those 
arising from circulatory stasis in the pul- 
monary circulation Assmann has dis- 
cussed these aspects in some detail, he 
notes that the physical findings as to heart 
and blood vessels were not the same m 
character or degree in various cases Of 
his 15 cases personally observed that had 
increase m the pulmonary bow, all were 
cases of congemtal heart disease, mostly 
in adults and almost without exception in 
well developed patients Cyanosis and 
finger changes were lackmg in all cases 
with one exception, however, there was in 
most a slight bluish-red discoloration of the 
lips and cheeks As would be expected 
with increased pressure in the pulmonary 
circulation, there is clinical and electro- 
cardiographic evidence of right ventricular 
hypertrophy Less frequently there are 
also dilatation and hypertrophy of the left 
ventricle 

Much the same symptoms may exist in 


aneurysm of the pulmonary artery, since 
this may often arise from the same ebologie 
factors as are found causative of generalized 
pulmonary artery increase Pain in the 
cardiac area may be very marked, as m our 
second case, and cough may be an annoying 
symptom Dyspnea may be striking (1) 
The symptoms and clinical findings have 
been discussed by Kranz and Roesler 
There may be a visible protuberance on 
the chest wall over the area of the pul- 
monary aneurysm, with or without visible 
pulsation m the second and third inter- 
spaces A bruit may be evident Dullness 
is present in the second and third inter- 
spaces at the left of the sternum A 
venous stasis may be found m the neck 
Radiologic Criteria m Diagnosis — It 
seems strange that roentgen hterature 
itself has but few references to the radio- 
graphic appearance of dilatation of the 
pulmonary artery and its differential diag- 
nosis This has resulted m many erroneous 
diagnoses (20), the most common of which 
have been tumor and tuberculosis 

Variations from the roentgen normal in 
this condition, dependent solely upon the 
dilatation of the pulmonary artery itself, 
consist of the following an increase in 
the pulmonary bow, a small aortic knob 
(2, 20, and 22) , broadening of the hilum 
shadows, a degree of broadening of the 
pulmonary arterial tree which will vary 
according to the etiologic factors and them 
duration, an enlargement of the cardiac 
outlme The right anterior oblique posi- 
tion is better adapted to the differentiation 
of the pulmonary bow increase than is the 
postero-antenor Expansile pulsation in 
this part, as in the hilum portions, may or 
may not be present, depending upon the 
presence of lamellated clot Rosenfeld, 
who was one of the first to study fluoro- 
scopically an aneurysm of the pulmonary, 
called attention to the value of the Valsalva 
test, referring to increase in the pulmonary 
bow on forced inspiration with the glottis 
closed In a generalized dilatation the 
accentuation of the vascular markings in 
the pulmonary field may be a striking fea- 
ture, as in Case 1, in which instance there 
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^PHE development of Geiger- Muller coun- 
ters to a state of good reliability has 
provided a new order of sensitivity 
and facility with which weak sources of 
gamma rays and \-rays can be detected and 
measured Combined with extraordinary 


and counters, and are used for measuring 
weak ultra-violet light, and (3) particle 
counters, for measurements of alpha, 
beta, and H particles Of these forms, 
there are various mechanical modifications, 
made to meet the requirements of particu- 



Tig 1 Diagram showing fundamental principles of a Geiger-Muller 
counter 


sensitivity, counters are rugged, stable, 
simple to operate, and the results of meas- 
urements made with them lend themselves 
to easy interpretation 
Geiger- Muller tube counters are not par- 
ticularly new instruments They were in- 
vented in 1Q2S by Professor H Geiger and 
W Muller, 1 as an outgrowth and great im- 
proi ement of the Geiger counter, or point 
counter, which had been in use for many 
} ears for counting alpha particles Since 
their invention, tube counters have been 
adapted to a large \ anely of uses in physi- 
cal laboratories They ha\e, indeed, be- 
come one of the physicist's most powerful 
tools for measuring w eak radiations 
1 hree general types are now m use (1) 
gamma-raj counters suitable for measur- 
mg gamma ra 3 s, \ ra\s, and cosmic ravs, 
(2) photo electric quantum counters, which 
combine the characteristics of photo-cells 


1 H Gcigir nnd \\ Muller Ph\s 
Sio 30, -ISO ip_k) 30, ' 


Zcits , K>2S 29, 


lar problems 5 The present paper deals 
with counters of the first type, which we 
have used for locating radium and for mak- 
mg gamma-ray measurements during the 
last two years 


I CONSTRUCTION AND PRINCIPLE OF 
OPERATION OF COUNTERS 


A counter apparatus consists of the 
counting tube (counter) , an amplifier, usu- 
ally employing radio tubes, a recording de- 
vice for registering the number of dis- 
charges of the counter, and a suitable 
source of (negative) high \oltage for the 
counting tube The negative \oltagc is 
usually between 500 and 1,500 volts, de- 
pending on the kind of counter used 
The principle of operation of a Geiger- 
Mullcr counter (G-M counter) is explained 


„r Vv ' Vf luinn i iic construction and 

U<C of Gt igir Muller counter-; is in preparation for the 
Renew of Scientific Instruments b> oneofus(G L L) 

Kiven 'c T°I T° r \" r '°n e ° f t,le " ork ha,; been 
pven G L 1 oclier l>h\s Res , W35 47A, 32b 
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size of counter most suitable for a particu- 
lar purpose must be determined from con- 
siderations of the intensities of radiation to 
be measured, the recovery-time of the 
counter and electric circuits, and the ac- 
curacy desired in the measurements In 
general, the most suitable size for any pur- 
pose vanes inversely with the intensity of 
radiation to be measured 

Figure 2 is an \-ray photograph of a 
counter of a type that xxe find to be very- 
suitable for most gamma-ray measure- 
ments Its cathode is 1 0 cm in diameter 
and 3 0 cm long The gas is argon with a 
little oxygen, at a pressure of S 0 cm of 
mercury 3 

The gamma-ray efficiency of a counter 
may be defined as the ratio of the number 
of its discharges, due to the gamma rays, 
within any interval, to the number of 
gamma rays passing through its sensitive 
region, in the same mterx al The approxi- 
mate efficiency can thus be determined by 
measuring the counting rate due to gamma 
ravs from a known quantity of radium, at 
a measured distance from the counter 
Tins procedure is illustrated b) the follow- 
ing determination, made with a counter 
like that shown in Figure 2, using 0 01 mg 
of radium in a thin-w ailed container at a 
distance of 150 cm from the counter 

Spontaneous counting rate due to cosmic rajs and 
straj radio aclnttc of the budding S42 per mm 
Total counting rate with 0 01 nig Ra at 150 cm 

19 05 per min 

Rate due to radium onb is thus 11 22 per mm 

(123 per cent increase m rate over background rate) 
No gamma rays per sec fromOOltng Ra* 

040 <KK1 (approx } 

Hence the gamma m mtcnsitv at 150 cm from the 
source is 2 20 per sq cm per sec , 

or 135 (i per sq cm per mm approximate!-* 

*so the approximate efficicnej of the counter for these 
gamma rajs is U22'(3 X 1350) » 0028 or 
~ ' Per cent 

The efficicncx of a counter of the same 
diameter but fixe tunes as long (hence of 

1 This tuln was dcvelojad bj om of us (G I L ) 
"ltli llu assistance of Mr A G Neater for cosmic ra\ 
imnsnnmcnts m stralosphtrt balloon flights In the 
Iasi three stratosphere {lights 3,50 such counting tubes 
hue lictn usul 

‘Rutherford Chadwick and 1 Ills Radiations from 

Radio auiex Mibstancrs p5<U Cambridge l imer 
site Ihes pin) 


five times as great longitudinal cross-sec- 
tional area), was determined similarly, for 
comparison The spontaneous counting 
rate of the longer tube is five times that of 
the short one, the percentage increase in 
rate, due to radium gamma rays, and the 
gamma-ray efficiency, were found to be 
very nearly the same as those of the short tube 

The amount of "background,” or spon- 
taneous counting rate, of a counter sets a 
lower limit on the intensity of radiation 
that can be measured If the size of the 
counter is increased, its response to the 
gamma radiation being measured, and its 
background rate, increase m very nearly 
the same proportion, so the "useful sensi- 
tmty” remains about the same 

The upper limit of the intensity of radia- 
tion that can be measured with any counter 
is determined by the recovery-times of the 
counter and amplifying circuits, particu- 
larly by the former The shortest recovery- 
time so far attained in a G-M counter is 
about 0 0007 second Even with such a 
short recovery-time, it would be impracti- 
cal to make measurements with gamma 
radiation whose intensity exceeds 20,000 
quanta per second, falling on a counter of 
1 0 sq cm sensitixe area (This corre- 
sponds to about -10 0 mg of radium at 1 0 
meter ) Indeed, it is not usually practical 
to use radiation of greater intensity than 
that from about 3 or 4 mg of radium at one 
meter, unless very elaborate amplifying 
and recording apparatus are used For 
measurements of stronger radio-aeti\ r e 
sources, one can, of course, increase the 
source-to-counter distance, or dimmish the 
sensitive area of the counter exposed to 
the radiation, bv using a heavy shield with 
a small window - 1 * Another \ r ery good 
method is to use a counter of x erj small 
size, like that shown m Figure 3 Such 
counters ha\ r e two special adxantages 
their recox erx -time is x erx short (facilitat- 
mg rapid counting), and the background 
rate is usuallj ncghgiblx small The coun- 
ter shown has a background rate of 2 0 per 

‘ I cad shot hi stronR containers make consonant 
(K mountable shields About. 1 7 cm of shot is equiva- 
lent to 1 0 cm of solid had 
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Gamma ra\ type counter suitable for gamma rays \ ra>s and corpuscular cosmic rays 
I ig o (below) One type of x rav counter, suitable for gamma ray measurements incases in which theinten- 
sitj is related) high 


by reference to Figure 1 A wire, IF, is 
stretched along the avis of a hollow metal 
cylinder, F, enclosed in a glass tube After 
suitable treatment of the electrode sur- 
faces, the tube is filled with a suitable gas, 
usually at about 1/10 atmospheric pres- 
sure, and sealed off A negative voltage, 
1 ', is applied to the cylinder-electrode 
(cathode), the wire (anode) is connected 
through a small condenser, C, to a vacuum- 
tube amplifier, A (or a string electrometer), 
and through a high resistance, R, to ground 
The value of T is adjusted so that it is 
nearly enough to cause a brush discharge be- 
tween the electrodes When in this sensitive 
state, any ray, Q, passing through the tube 
and liberating one or more ions in F, initi- 
ates a small gas discharge between the 
electrodes This discharge, recorded by 
A, is automatically quenched, within a few 
thousandths of a second, as a result of the 
lowering of the voltage across the counter 
by the Ri drop of potential in R (where i is 
the ion-current conducted through the 
counter) After this, the counter is agam 
sensitive 

It is evident from the foregomg that the 
high sensitivity of the counter arises from 
the fact that it countsthenumberoj individual 
rays passing through it, whereas other ap- 


paratus for measuring ionization require 
many rays to give detectable ionization 
A G-M counter resembles an ionization 
chamber or electroscope, m that the radia- 
tion measured must produce ions within 
the sensitive region, by photo-electric ac- 
tion or otherwise, but it differs from an 
ionization chamber or electroscope, in that 
each ionizing particle liberated in the sensi- 
tive volume is automatically subjected to 
very large amplification within the counter 
The output of tins discharge is adequate 
for further amplification with a vacuum- 
tube amplifier In tins way, energy ampli- 
fications of many millions are very easily 
obtained 

ii efficiency and sensitivity to gamma 
RA\S 

The sensitivity of any particular counter 
to gamma rays is determined, especially, by 
its longitudinal cross-sectional area, other 
factors include the thickness of the glass 
tube and metal cylinder, and the kind and 
pressure of the gas contained in it How- 
ever, it is not to be inferred that the useful 
sensitivity increases with the size of the 
counter, without limit, even when the in- 
tensity of the gamma radiation to be meas- 
ured is almost infinitesimally small The 
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•distance should be constant for a given 
source 

TABLE I — RESPONSE OF A SHIELDED 
COUNTER TO GAMMA RAYS FROM 1 935 MG 
RADIUM SPONTANEOUS COUNTING RATE 
3 47 PER MINUTE 


D = counter 

R = counting rate due 


radium distance, 

to radium no per 


in meters 

mm R measured 

RD 

2 0 

217 7 

870 8 

3 0 

93 5 

841 5 

4 0 

56 1 

897 G 

C 0 

24 2 

S71 2 

8 0 

12 0 

769 9 


R extrapolated Mean 

850 2 

1 0 

850 

(850) 

0 1 

85,000 

(850) 


Calculated rates for other quantities of radium 
at various distances, based on 
RD’/Q = 850/1 935 = 440 (approx ) 


= quantit> of 
radium, in 

D = distance 

R = computed 

milligrams 

in meters 

countmg rate 

100 0 

10 0 

440 

100 0 

1 0 

44,000 

10 0 

10 0 

44 

10 0 

1 0 

4 400 

10 0 

0 1 

440 000 

1 0 

10 0 

4 4 

1 0 

1 0 

440 

1 0 

0 1 

44 000 

0 0001 

0 1 

4 4 


The constancy of RD- show s that the m- 
\crse square lav is applicable to this ap- 
paratus, ■within the limits of accuracy im- 
posed b) t anation of the efficiency of the 
counter, due to filtering of the rays, and 
small spurious effects arising from the scat- 
tering of the rays by air and surrounding 
objects This is \erv convenient, since it 
makes possible the extrapolation of values 
of R corresponding to other Aalues of D, 
once the product is known The rates 
gi\cn in the lower part of Table I are ex- 
trapolated for other quantities of radium 
attanous distances, on the basis of RD 5 
= S50 , for tins counter, kind, and amount 
of radiation 

Verj minute quantities of gamma-ray 
emitting substances can be measured with 
a counter apparatus A eon\ cnient meas- 
ure of the minimum amount of gamma 
radiation that is ‘casih detectable,” with 
an\ counter and configuration, is the in- 
tensitx of radiation which increases the 


counting rate by an amount equal to the 
background rate Thus for the shielded 
counter (Fig 4), about 0 00002 mg of 
radium, at 5 cm distance, gives an in- 
crease equal to the background rate The 
un-shielded counter (Fig 2) has a consider- 
ably higher sensitivity than the shielded 
one, because the area exposed is larger, and 
because the gamma radiation is incident 
through the side, instead of the end of tube 
Only 0 00000S mg of radium, at 5 cm dis- 
tance, is required to double the back- 
ground counting rate This is roughly 
equivalent to the natural radium content of 
V 12 cu ft of ordinary earth ! So it is evident 
that a counter apparatus is highly suitable 
for detectmg small amounts of radio-active 
contamination 

Response of the counter shown m Figure 
2 to some other weak radio-active sources 
is as follows to 1 0 g uranium, sealed in a 
glass tube, 10 0 cm from the counter, 
163 5 per cent increase m rate, to 1 0 g 
thorium, arranged similarly to the uranium, 
54 5 per cent increase m rate , to 100 0 g 
potassium chloride, sealed in a glass tube 
and placed agamst the counter, 8 4 per 
cent increase m rate (100 0 g KC1 corre- 
sponds to about one-millionth mg of Ra, m 
gamma-ray activity) 

III ILLUSTRATIONS OF THE USE OF 
COUNTERS FOR GAMMA RAYS 

It is interesting to note that the shielded 
counter (Fig 4) was built about two years 
ago, to meet an emergency This arose 
when a 2 0-mg ampoule of Ms Thi solution 
was broken, by freezing, m a large lead 
block that served as a container With the 
aid of the counter apparatus, more than 90 
per cent of the material w as recov ered All 
\essels, gloves, extracted solutions, and 
residues w ere tested for gamma-ray activ- 
it} at frequent interv als during the ex- 
traction processes The ad\ antages of us- 
ing a G-M counter for detecting radio- 
acti\ e contamination and for measuring 
small amounts of gamma radiation became 
evident at that time 

The second application of this apparatus 
was for measuring the gamma-rav penetra- 



152 


RADIOLOGY 


minute, and a gamma-ray efficiency of ap- 
proximately 2 5 per cent for Ra gamma 
rays It was designed for x-ray measure- 


mm The counting rates of this tube, due 
to 1 935 mg of radium (in Pt needle), 
placed at various distances from the coun- 



I* JOCM *) 



Fig 4 Shielded counter for directional measurements a {above) view of lead 
shield and vacuum tube amplifier, b (below), cross sectional view, showing position of 
counting tube 


ments, so the central portion of the glass 
tube is of very thin Pyrex, to minimize 
wall absorption 

A directional counter for gamma rays can 
be arranged by shielding the tube with a 
few cen tim eters of lead on all sides except 
that on which the radiation falls An ar- 
rangement of this sort is shown m Figure 4 
The shield reduced the background count- 
ing rate from about S per mm to 3 5 per 


ter, are given in Table I Since the inten- 
sity of radiation from a compact source 
vanes inversely with the square of the dis- 
tance from the source, the product'of the 
intensity and the distance squared should 
be constant, if scattering and absorption of 
the rays are negligible In the case of a 
G-M counter, the counting rate is a meas- 
ure of the intensity, so the product of 
the counting rate and the square of the 
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the material sought could be calculated by 
simple tnangulation and the assumption of 
a value of the absorption coefficient of the 


orate equipment, including a source of very 
constant high potential for the counting 
tube and a rapid recorder for the counter 



R q =TRUE NO. IMPULSES per SECOND 


Hr 7 T> punl correction curves for resolving time losses based on formulx of 
Danfortli 


intervening material for the gamma rays 
emitted We have neaer act found this 
procedure neeessan 

II T\ PE Or COUNTER APPARATUS 

The ta pe of counter set to be used for 
am purpose depends on scleral factors 
nantcli the aecuraci required in measure- 
ments, the ai ailabiht} of alternating cur- 
rent for the power suppla, the permissible 
M7c and weight of the apparatus, and the 
cost of construction For locating rudio-ac- 
tne material a portable apparatus of light 
weight opentmg entireh from dra bat- 
teries is most suitable For precise meas- 
urements it is dc^iriblc to use more tlab- 


lmpulses Such equipment is most con- 
veniently operated from an a c lighting 
circuit 

Figure 5 shows a a ery light dry-battera - 
operated portable set m use The counting 
tube and amcuum-tube amplifier are con- 
tained in a small tubular unit that is at- 
tached to the power suppla by a flexible 
cable The power supph for the amplifier 
f3 a olts and -15 a olts) and the high a oltage 
suppla (900 a olts) come from small dry 
batteries contained m the carrying case 
shown Tiie 900-aolt supplj is obtained 
from a 90-a olt dra battera , ba means of a 
ten-to-one d c ‘ a oltage multiplier ” The 
u^c of tins multiplier greatla reduces the 
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I'ig fi Convenient portable counter apparatus 
employing xacuum tube amplifier and 10 to 1 
Noltage multiplier in use 


tion and scattenng from a 4 0-gram radium 
bomb The intensities of radiation at vari- 
ous points m adjoining rooms were meas- 
ured, and expressed in terms of milligrams 
equivalent at a distance of 1 meter The 
highest value measured (bomb open), 
amounted to 3 5 mg at 1 0 meter The 
approximate absorption coefficient of the 
radiation at that point was measured, by 


successfully taking the counting rates with 
and without a S / M inch lead shield before 
the counter The coefficient so determined 
was 0 735 per cm of lead, as compared with 
the known value of 0 78 for a mixture of 
RaB and RaC rays 6 

The chief advantages of a counter ap- 
paratus over electroscopes, for locating lost 
radio-active material, he in the great speed 
of detection and m the high inherent sensi- 
tivity of counters We have used counter 
apparatus for locating lost radium needles 
on four occasions The radium contents of 
these needles were, respectively, 1 0 mg , 
40 0 mg , 10 0 mg , and 1 0 mg Two were 
found m sewer traps of hospitals, one was 
m an ash heap, and one was on a hospital 
floor In each case, the location was made 
in a few minutes, without the necessity of 
measuring counting rates, smee the gamma 
radiation was immediately detected when 
the counter w T as brought into the vicinity of 
the radium In one of these cases, a con- 
tinuous but unsuccessful search for the 
tube (1 0 mg ) had previously been earned 
on for some hours, with electroscopes 

In the event that the radio-active ma- 
tenal sought is obscured by a large amount 
of massive material, the procedure would 
be, of course, to make gamma-ray measure- 
ments at numerous pomts in the vicinity 
From these, the approximate position of 

• A counter apparatus is also excellent for detecting 
x ray leakage The efficiency of the counter is of 
course dependent on the wave length For x ray 
measurements a shielded counter is very desirable, 
because of scattenng from surrounding objects 
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are convenient for correction, under ordi- 
nary conditions They are 

(A) R = jRo/(1 + Ro t), and 

(B) R = Ao (1 — Ao r), 

where R is the measured countmg rate per 
second, Rq is the true counting rate per 
second, and t is the resolving time Curves 
representing these relations, for r = 0 005 
sec , 0 01 sec , and 0 02 sec , are shown in 
Figure 7 The value of r can be experi- 
mentally determined by applying evenly 
spaced impulses to the apparatus, through 
the high potential supply, at increasing 
speeds, until the apparatus begins to fail to 
record them 

Illustration of approximate correction of 
all errors, in an hypothetical case Back- 
ground rate of counter, 4 0 per mm , re- 
solving time of apparatus, 0 010 sec , time 
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of observation, 12 min , number of im- 
pulses recorded, 3,600 Then the recorded 
rate, R, is 3,600/12 = 300 per mm , or 5 
per sec The statistical error = =±= 100/ 
^3,600 = 1 67 per cent, or ± 50 per mm 
Error due to r is between (A) 4 78 per 
cent and (B) 5 0 per cent, with a mean 
value of 4 9 per cent, or 14 6 per mm 
Background rate 4 0 per mm Hence the 
corrected rate is Ro = 300 0 — 40 + 
14 6 =*= 5 0 = 310 6 ^50 per mm , due to 
the radiation The corrections applied are 
thus, 10 6/310 6, or 3 4 per cent of the 
true rate, m this case 

We are mdebted to Herbach and Rade- 
man, Inc , of Philadelphia, for the con- 
struction of part of the amplifying and re- 
cording equipment used in these experi- 
ments, and for the loan of the set shown m 
Figure 5 
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weight of the equipment and makes the 
cost of the batteries small The counter 
•discharges are heard as sharp clicks in a 
telephone head-set worn by the operator 
Figure 6 shows the type of amplifying 
and recording cncuit that we usually em- 
ploy for precise gamma-ray measurements 
This circuit employs a high-gain amplifier 
and gas-tetrode relay cncuit It is very' 
satisfactory for use with a G-M counter of 
any type, m instances in which the counting 
rate does not exceed 1,000 impulses per 
minute The number of impulses is regis- 
tered on a dial recorder A neon or argon 
glow lamp, N, is also provided for visual 
observation (from a distant point, for ex- 
ample), or for the photographic registration 
of the individual impulses For accurate 
measurements, the negative potential ap- 
plied to the counter cathode must be held 
very constant We accordingly use a 
Street- Johnson regulated high-voltage 
source, 7 whose output is constant to better 
than 1 part in 1,000, for any fluctuations in 
the a c potential The entire apparatus is 
a c operated 8 


V CORRECTION OF COUNTER MEASURE- 
MENTS 

The types of error inherent in counter 
measurements are well known, and correc- 
tions for them can be applied with accuracy 
that is much better than the corrections of 
usual ionization measurements, unless the 
counting rates are very high The chief 
errors of counter measurements are (1) 
statistical error, arising from the finite 
number of impulses recorded, and (2), im- 
pulses not recorded because of the 1 ‘resolv- 
ing time” of the countmg tube or recordmg 
apparatus The “resolving time” of the 


’ J C Street and T H Johnson Jour Frank Inst 
1932, 214 , 166 The first type ' of voltage control is 
used The tube for regulating the voltage is of type 57 , 
which gives better regulation than a 24-A tube G L 
Locher, Phys Rev , 1934 46, 1047 

* A semi portable counter set for gamma rays was 
demonstrated by one of us (J L W) before the 
American Roentgen Ray Society at the Atlantic City 
meeting of the Society, September 1935 during the 
discussion of a paper by Dr Robert B Taft. This set 
,s light in weight but uses A c power, hence is not 
completely portable 


apparatus is the time that must elapse be- 
tween two successive impulses in order that 
both will be recorded (It is approx 0 015 
sec for the recording cncuit shown m Fig- 
ure 6 ) 

(1) The statistical error is ± l/^N, 
where N is the total number of impulses 
that occur during the observation, or the 
percentage error is 100 /\N Hence the 
error is 5 per cent for 400 impulses, 3 per 
cent for 1,000 impulses, 2 per cent for 2,500 
impulses, 1 per cent for 10,000 impulses, 
etc All measurements given in this paper 
have statistical error of approximately 1 
per cent 

(2) Correction for the number of im- 
pulses that are not recorded, due to the 
finite resolving time of the apparatus, must 
be added to the recorded number The 
amount of this error is determined by the 
counting rate and the longest resolving 
time (r sec ) of the apparatus If 1/r is 
very large compared with Ro, the number 
of impulses per second, the error is negli- 
gible As Ro approaches 1/r, the error 
increases rapidly, and accurate correction 
for it becomes more difficult The reason 
for this is as follows with good apparatus 
and slow counting rates (Ro r = 0 001 
to 0 05), r has a constant value, but at 
high countmg speeds, r vanes with R® m 
a manner which depends on the particu- 
lar apparatus Two simple formulas, de- 
rived by Dr Danforth, 9 give, respectively, 
the approximate lower and upper limiting 
values for the correction Both assume 
that r has a definite value, and that the 
impulses amve at random tunes Formula 
A assumes that if one or more impulses 
amve within time r after a previous one, 
the latter are not recorded, but that the 
apparatus is made insensitive by the group 
only for time t Formula B assumes that 
each impulse makes the apparatus insen- 
sitive for time r, immediately after its ar- 
nval, independently of any other impulses 
Neither assumption is wholly correct, es- 
pecially for high countmg speeds, but they 


’WE Danforth Bartol Research Foundation of 
the Franklin Institute unpublished communication 
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are convenient for correction, under ordi- 
nary conditions They are 

(A) R = Ro/0- + r), and 

(B) R = Rj (1 - Ro r), 

where R is the measured counting rate per 
second, Ro is the true counting rate per 
second, and r is the resolvmg time Curves 
representing these relations, for r — 0 005 
sec , t) 01 sec , and 0 02 sec , are shown m 
Figure 7 The value of r can be experi- 
mentally determined by applying evenly 
spaced impulses to the apparatus, through 
the high potential supply, at increasing 
speeds, until the apparatus begins to fail to 
record them 

Illustration of approximate correction of 
all errors, in an hypothetical case Back- 
ground rate of counter, 4 0 per mm , re- 
solving time of apparatus, 0 010 sec , time 
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of observation, 12 mm , number of im- 
pulses recorded, 3,600 Then the recorded 
rate, R, is 3,600/12 = 300 per mm , or 5 
per sec The statistical error = ± 100/ 
^3,600 = 1 67 per cent, or 5 0 per mm 
Error due to r is between (A) 4 78 per 
cent and (B) 5 0 per cent, with a mean 
value of 4 9 per cent, or 14 6 per min 
Background rate 4 0 per mm Hence the 
corrected rate is Ro = 300 0 — 40 + 
14 6 ± 5 0 = 310 6 ^50 per mm , due to 
the radiation The corrections applied are 
thus, 10 6/310 6, or 3 4 per cent of the 
true rate, m this case 

We are indebted to Herbaeh and Rade- 
man, Inc , of Philadelphia, for the con- 
struction of part of the amplifying and re- 
cording equipment used in these experi- 
ments, and for the loan of the set shown in 
Figure 5 
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C ANCERS about the mouth, pharynx, 
and larynx rank among the deadliest 
of neoplasms This high mortality is 
not the result of direct extensions of the 
original lesions, but of lymph node metas- 
tases Man}'- of the primary lesions origi- 
nating about the head and neck, particu- 
larly those beginning m the mucous mem- 
branes, are being treated improperly 
Lymph drainage areas are often altogether 
ignored until inoperable metastases have 
occurred, or inadequate irradiation is given 
so as to render the growths radioresistant 
and therefore incurable 

Timidity in the treatment of a malignant 
neoplasm, whether it be by radiation or by 
surgery, is almost inexcusable One must 
have the courage to be scientifically radical 
when treating cancer 

The successful management of epider- 
moid carcinomas of the cervical lymph 
nodes demands a broad knowledge of the 
proper application of external and inter- 
stitial irradiation, of surgery, of a combina- 
tion of these methods of treatment, and an 
adequate knowledge of tumor pathology 
The primary lesion should always be sub- 
jected to a thorough microscopic examina- 
tion, and the method of treatment or com- 
bination of methods to be used m each case 
must be determined by a careful correla- 
tion of the microscopic pathology with the 
history and physical examination 

The dissemination of malignant cells is a 
danger against which the physician must 
carefully guard Since forceful manipu- 
lation of a tumor is apt to facilitate this 
dissemination, care must be taken not 
to traumatize the lesion during examina- 
tion As a precautionary measure against 
the spread of malignancy, adequate pre- 

1 Read before the Radiological Societj of North 
America at the Twenty-first Annual Meeting in De 
troit Dec 2-6 1935 


operative irradiation should always precede 
the biopsy by about one week 
In removing tissue for examination, it is 
important to remember that the micro- 
scopic appearance may vary widely m vari- 
ous parts of the same neoplasm There- 
fore, sections should be taken from various 
parts of a tumor Whenever surgically 
practicable, one should completely remove 
an original growth that involves one of 
the upper mucous membranes, taking a 
wide margin of healthy tissue This gives 
ample opportunity for a thorough micro- 
scopic study of the neoplasm and is the 
best method of safeguarding against a local 
recurrence The complete removal of an 
epithelioma of the skin, however, is often 
undesirable for cosmetic reasons, usually 
it is not necessary, because the gross appear- 
ance and a properly made biopsy will give 
sufficient information, and the tumor’s be- 
ing more accessible makes it easier com- 
pletely to destroy the growth by means of 
irradiation 

Our cases are classified grossly as follows 
(1) those having no palpable nodes, (2) 
those with palpable nodes that are con- 
sidered operable, (3) those with palpable 
nodes that are inoperable Each group re- 
quires its own type of therapy, with varia- 
tions dependent on the individual case and 
the histologic find mgs 

Each group is sub-divided into four 
grades accord mg to Broders’ histologic 
classification, i c , Grade I, Grade II, Grade 
III, and Grade IV The experience of some 
observers in the past appears to have indi- 
cated that it is not always possible to de- 
termine the radiosensitiveness of a tumor 
by its histologic grading, but the radiosen- 
sitiveness of a neoplasm can be so deter- 
mined accurately, provided one takes mto 
consideration the radiosensitiveness of the 
tissue or origin and compares the tumor 


15S 



CLARKSON AND BARKER MANAGEMENT OF CARCINOMA 


159 






Fig 1 A Grade III cancer of the tongue with growth extending to the midhne and small nodes in neck 
Roentgen tlicrapv was instituted removal of primary growth radon implantation There was no return 
of the cancer at the last examination two >ears later Note malignant but fairlx radiosensitive cancer 
tissue shown m photomicrograph (Tig IB) 

Fig 2-A Grade IV cancer beginning in leukoplakia which had existed ten jears metastascs to neck and 
liter Note cancer dc\ eloping about the fissure shown in cross section of tongue after removal (Tig 2-B) 
Microscopic sections show highlj radiosensitive tvpc of tissue (Fig 2 C) 

Fig d ^1 Tvpical Grade I cancer developing in area of leukoplakia buccal surface Figure 3-B shows 
highl) radioresistant type of cancer tissue but one that rarcl> metastasizes this tvpc ma> be cured if properh 
removed The leukoplakia must be carcfullj eradicated or cancer ma> develop again 


onl) with tumors of the same histologic 
classification For instance, wnth the ex- 
ception of the melanomas, which stneth 
speaking should not be placed in this 
classification the radiosensitn cncss of 
epidermoid carcinomas increases in direct 
proportion to the amount of anaplasia, and 
we behe\e this rule wall hold true of 
all neoplasms when considered scparntelv 
within their own histologic classification 

grout i 

In considering the first major group into 
winch our cases arc divided, we find some 
controversv , that is, radiologists as a rule 
idvoeitc extern il irradiation while mam 
surgeons idvi^-e compute block dissection 
of the neck There is however evidence 
th it Ivtuph nodes act is i barrier to the 
spit id of i inter uid therefore it is wise to 
pri'trve them when possible Proplivlaxis 


bv proper external irradiation is as success- 
ful as surgical prophylaxis Widmann (1) 
reports a group of patients m whom only 17 
per cent of those reeeiv mg proper external 
therapj dev eloped cervical metastascs 
while 51 per cent of the non-irradiated 
cases dev eloped uncontrollable metastascs 
These statistics compare favorably wnth 
those of the most experienced surgeons 
The patients m this group should be 
given the benefit of thorough external irra- 
diation Each side of the neck, including 
the base of the brain and the clavicles, 
should receive a total of from 2 000 to 
1,500 roentgens, the exact amount depend- 
ing upon the sire of the pnmarv growth its 
duration the amount of invasion of the 
surrounding tissues, the radiosensitn eness 
of the lesion the patients plnsical condi- 
tion and the reaction of the indiv idual to 
the irradiation 1 he treatment should be 
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Ug 4 A A ratlicr harmless looking little lesion with no nodes but photomicrograph (Fig 4 -B) shows 
Grade IV carcinoma These lesions cannot be recognized without microscopic examination They are fatal 
unless diagnosis is made and growth and lymph drainage areas are intensely irradiated at early stage. This 
patient refused irradiation and died soon after extensive operation by an eminent surgeon 

Tig 5 A Horrible looking cancer of the lower lip, Grade III, with metastatic nodes Note photomicro- 
graph 1'igurc 5 li Patient well to-dav , S years after photograph was taken Treatment extensive external 
irradiation and remoxal of primary lesion with cndothcmi 

Tig 0 A Cancer of lip, Grade II, sec Figure 0 B The mass below the jaw which wasfirmly fixed to the 
bone was not sensitive and wns slowly but progressively enlarging Massive doses of roentgen ray were 
given no other treatment Well to day, 9 years later 


given in daily doses over a period of about 
four weeks If metastases do not appear 
later, no further treatment is necessary 
However, if after proper irradiation metas- 
tatic nodes do appear, they should be re- 
moved surgically, if possible, for further 
irradiation will not control them 

GROUP II 

The successful management of the sec- 
ond group is dependent upon a thorough 
knowledge of tumor pathology, upon the 
radiologist’s ability to administer scientific 
external and interstitial irradiation, and 
upon the criteria for operability 

Operability is often quite difficult to de- 
termine, but as the experience of the radiol- 
ogist increases, more definite and accurate 


criteria are established, with the result that 
fewer cases are placed m the surgical group 
Quick’s (2) criteria for operability are as 
follows “Surgical dissection of the neck, 
when done, is unilateral, but the most radi- 
cal possible Dissection is limited to fully 
differentiated epidermoid carcinoma, pal- 
pable involvement unilateral, capsule of the 
node or nodes presumably intact in pa- 
tients presenting good physical condition, 
and m whom the primary growth is either 
controlled, or gives promise of complete 
controllability ” 

Average statistics of radical neck dissec- 
tions show a high mortality from recur- 
rences, and our records show a survival of 
few cases so treated The procedure is, 
therefore, limited to a few carefully selected 
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1 iE 7 A Cancer of pinna cervical mclastascs, treated b> roentgen thcrapj and implantation of nodes 
Sec photomicroKrnpli Figure 7 B, Grade II Patient well 3 jears 

1 ig h A Metastatic cancer following electric coagulation of skin lesion in n physician's office Photo- 
micrograph (l ig S B) taken from node Grade III Intensive external irradiation was given, onl> the isolated 
miss slioini in photograph was remoicd Patient well 5 >cars 

1 ig ft -1 Photograph showing skin in good condition, patient cluncall) well three and one-half jears 
after 1 000 r had been given to each side of the neck and 0 000 me -hr interstitial irradiation for cancer of 
pharvnx Grade I\ Note cxlrcmclv anaplastic cells remoicd from metastatic lvmph nodes, photomicro- 
graph 1 ignre 0 B 


coses 1 lie method of choice is intensiv e 
external irradiation as advocated in the 
first group of c iscs, followed, as soon as the 
shm reaction subsides, bv surgical rcmo\ al 
of isolatcti palpable nodes and interstitial 
irradiation of am palpable masses of nodes 
that max remain Llectrosurgcrv is pre- 
ferred for the removal of the nodes (Fig S) 
At this time it is important to emphasize 
the fact that proper interstitial irradiation 
UMi dlv requires surgical exposure is it is 
often impossible accurateh to implant 
through the shm a node or nodes with 
radium element or radium emanation 
tirade I neoplasms (Fig 5 ) are slow to 
tiut tsi 0.17^ but onee metast ises have oc- 
eaurul no combitution of irradiation is 
hht k to priHluee t eaire In this t\ j>t of 


mabgnancv, with multiple mtaet nodes, 
radical surgerv followang thorough external 
irradiation offers the best hope of eradicat- 
ing the growth If only a single palpable 
node is present, it is often wise to remove 
onlv this node In either case, all areas 
from which nodes are removed should be 
implanted with radium emanation, the 
dose of irradiation being limited only by 
normal tissue tolerance 

I he Grade II metastascs are also rela- 
te <-l\ radioresistant, and thev max lie 
treated m somewhat the same manner as 
the Grade I tumors, although these metas- 
tasis if small, max vield complctclv to 
proper extemat and interstitial irradiation 
(I igs ti and 7 ) Large nodes remaining 
after intensive external irradiation should 
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be removed by means of an endotherm, 
radical neck dissections are seldom indi- 
cated in neoplasms of this grade 

The relatively anaplastic Grade III metas- 
tases should be treated with a combina- 
tion of external and interstitial irradiation 
In most of these cases surgical removal of 
metastases is neither wise nor necessary 
After the skm reaction from thorough ex- 
ternal irradiation has subsided, any re- 
maining palpable nodes should be im- 
planted with radium emanation (Figs 1 
and 5) 

The radiosensitive Grade IV metastases 
may often be trusted to thorough external 
irradiation alone, but even in these cases 
implantation therapy is a vase precaution 
and should always supplement external 
irradiation when the metastatic nodes are 
large (Fig 6) 

Recurrences often occur even though 
proper external and interstitial irradiation 
has been given, and these nodes, if still 
operable, should be subjected to radical dis- 
section because additional irradiation is 
practically useless 

GROUP III 

Inoperable cervical nodes, irrespective of 
their grade, usually present a problem for 
irradiation only, however, an inoperable 
case may occasionally be made operable by 
proper irradiation External and inter- 
stitial irradiation should be given in mas- 
sive doses Many of these patients can be 
made comfortable for a few months or 
years and occasionally a cure may result 
when the metastases are highly radio- 
sensitive 

One of the most perplexing problems 
confronting radiologists at this time is, 
what disposition should be made of the 
many inoperable cases m which the tumors 
have previously been rendered radioresist- 
ant by improper and inadequate irradia- 
tion ? It may seem wrong to refuse to 
further irradiate some of these cases Cer- 
tainly, each one of them should be carefully 
analyzed and treated if there remains the 
slightest hope of a cure or substantial im- 
provement, but most of them cannot be 


materially benefited by further irradiation 
and there is considerable doubt in our 
minds as to the advisability of attempting 
further local treatment in these cases 

During the past few years we have irra- 
diated the gonads and pituitary glands of 
these hopeless patients This appears to 
retard the growth to some extent, but our 
experience so far has not been sufficient to 
justify definite conclusions 

MELANOMAS 

The metastases resulting from melano- 
mas comprise a radioresistant group of 
tumors m vhich, immediately following 
proper pre-operative irradiation, a radical 
operation should always be performed, pro- 
vided all of the known metastases can be 
removed vnth a reasonable degree of safety 

LETHAL DOSE AND TISSUE TOLERANCE 

Scientific irradiation therapy requires an 
accurate knowledge of the lethal dose of 
different types of irradiation for various 
types of neoplasms, as well as a knowledge 
of the tolerance of normal tissues to the 
same irradiation The fractional dose 
technic has opened new avenues of ap- 
proach to neoplastic diseases wnth roentgen 
irradiation By this method it is possible 
to deliver from three to five skm erythema 
doses to the deep cervical glands and still 
permit a rapid recovery of the normal tis- 
sue The time factor is extremely im- 
portant, the total dose should be divided 
into equal daily doses administered over a 
period of four weeks Coutard’s method 
(3) of applying high voltage roentgen irra- 
diation with low intensity apparently gives 
better results than the more recent high in- 
tensity technics 

Irrespective of the technic of external 
irradiation used, it is impossible to deliver 
to deep cervical glands the seven to 
ten skm erythema doses which Martin, 
Quimby, and Pack (4) have shown to be 
necessary for the complete destruction of 
an adult carcinoma Therefore, it is im- 
perative to supplement external irradiation 
with interstitial therapy, since a large per- 
centage of metastases originate from a low 
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grade squamous-cell carcinoma Reference 
to standard tables of dosage measurements 
indicates that it requires 10,000 millicune- 
hours to deliver 10 skin erythema doses to 
a tumor mass 5 cm in diameter, and 6 skm 
erythema doses to a mass 7 cm in diameter 
Such a dose will require approximately SO 
milhcunes of radium emanation to be left 
in the tissues until completely destroyed 
With the aid of such figures, the amount of 
emanation necessary to sterilize a metas- 
tatic mass may be determined accurately 
The emanation should be divided into im- 
plants of not more than 3 me each, and 
they must be spaced carefully so as to dis- 
tribute the irradiation evenly Although 
roentgen irradiation will materially reduce 
the necessary dose of interstitial irradia- 
tion, it is always wise to apply dosage up to 
the limits of tissue tolerance 

COMPLICATIONS AND SUPPORTIVE TREAT- 
MENT 

Among the more serious complications 
arising in the treatment of malignancy is 
the presence of infection In these cases 
interstitial irradiation is contra-mdicated 
until the infection has subsided, and since 
the strings attached to removable implants 
assist drainage, thc\ arc usualh preferable 
to permanent radon seeds 

Small daih doses of external irradiation 
are more beneficial than massne doses 
m treiting infections, and, therefore, it is 
well not to exceed a daih dose of 100 r for 
about ten days Accumulations of pus 
should alwaes be cencuatcd be means of 
an endothenn as soon as they become local- 
ized and fluctuant 

B\ nuking a careful anahsis of the gen- 
eral plnsical condition and b\ keeping a 
ilo«e natch for such co-existing diseases as 
svpluhs dialKtes, and c vrdioren ll or eas- 
culir dismast one mac frequenth sa\e a 
eniur pitient who would otherwise suc- 
cumb likewise much may be accom- 
plished be gmtig gemrd supports c treat- 
ment io tin so patients when then show 
signs of m mitten 1 i>r instance, most pa- 
tients with ad\ aneed c nicer ha\e a deli- 
iiiiut of h\ droeldonc uid in the stomach, 


and correcting this by intravenous injec- 
tions or by giving the acid by mouth often 
proves beneficial 

The administration of vitamin concen- 
trates will improve the general condition of 
the patient, and they should be given 
whenever specifically indicated, but it is 
possible for these concentrates to stimulate 
cancer growth also, and, therefore, their 
proper place in cancer therapy must await 
further experimentation The same thing 
may be said about the administration of in- 
sulin Its proper administration m eases 
complicated by diabetes is usually impera- 
tive m order to preserve the integrity of the 
skm that is being irradiated, and m non- 
diabetics it will increase appetite and thus 
prove temporarily beneficial to the patient, 
but no one can be certain at the present 
state of our knowledge about cancer that 
malignant metastases are not likewase 
stimulated Therefore, for the present it 
may be well to confine its use to diabetics 
and to non-diabeties m a state of extreme in- 
anition In the latter ease everything pos- 
sible should be done to support the patient 
rather than direct all of our attention to the 
cure of the neoplasm 

SUMMARY 

(1) The present high mortality rate 
from carcinomas of the upper mucous mem- 
branes is largely the result of a lack of 
proper treatment of the areas of lymph 
drainage by many physicians who attempt 
to treat the primary lesions 

(2) Pre-operati\e irradiation should al- 
ways precede biopsy and all other forceful 
manipulations of the primary lesion 

( 1) The possession of a thorough knowl- 
edge of the \anous methods of treatment, 
of adequate knowledge of tumor patholog\ , 
and of sufficient courage to be scientifically’ 
radical are absolutele essential when treat- 
ing cancer Careful attention must be paid 
to the lethal dose of irradiation for the \a- 
nous types of neoplasms and w hence cr in- 
dicated tin. irradiation must be earned to 
the limits of tissue tolerance 

(1) The radioseiisitnencss of an epider- 
moid t ircmonia increases m direct propor- 
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turn to the amount of anaplasia, and this 
rule probably holds true of all neoplasms 
when considered separately within their 
own histologic classification Therefore, 
sections should be taken from various parts 
of the primary growth to insure accurate 
grading and the direction of treatment ac- 
cordingly 

(5) Prophylaxis is left to external irradi- 
ation alone All cases with metastatic 
nodes are treated principally by a combina- 
tion of external and interstitial irradiation 
The operable nodes that may then remam 
are removed by means of an endotherm 
Radical surgery is resorted to only m oper- 
able cases of melanomas and Grade I carci- 
nomas with extensive metastases 

(6) In cases of infection, small daily 
doses (100 r) of external irradiation should 
be given first for about ten days , pus col- 
lections should be evacuated with an endo- 
therm and in cases m which implantation 
therapy is used, removable seeds are ad- 
vised because the strings facilitate drain- 
age 

(7) Insulin and vitamin concentrates 
will improve the appetite and general con- 


dition of cancer patients, but no one can be 
certain at the present state of our knowl- 
edge that malignant cells are not likewise 
stimulated Therefore, for the present it 
may be well to confine their use to diabetics 
and to non-diabetics in a state of extreme 
inanition 


In closing, we wish to express our appre- 
ciation to Dr A C Broders for his assis- 
tance in grading the neoplasms we are re- 
porting here as illustrations, and to Dr 
J S Horsley, Jr , for his assistance in re- 
moving the nodes shown in Figure 8 
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the treatment of benign uterine hemorrhage 

BY IRRADIATION 1 

By JAMES J QUINEY, M E , Easton, Pa 


n T is not my intention to adxance any 
new theories as to cause or methods of 
treatment but to rex lew facts which are 
already well known 

It has been stated by Anspach m the 
first edition of his work that, “almost every 
form of benign uterine hemorrhage is 
fax orably influenced by radium treat- 
ment " So far as my own personal ex- 
perience is concerned, I have found the 
use of external irradiation by means of 
the roentgen ray extremely satisfactory and 
I now rarely use radium, thereby avoidmg 
the surgical procedure necessary for its 
mtra-utcnnc application 

The causes of benign uterine hemorrhage 
maj be classified as follows 

1 Mjopatlnc uterine changes, 

2 Glandular hyperplasia of the endo- 
metrium , 

.1 Functional disturbances of the o\ ary 
or ductless glands, 

4 General diseases of the heart, kid- 
nej , In er, circulator}’ organs, etc 
Ihc hemorrhages may threaten life by 
producing anemia or the\ may be morel} a 
constant source of annox ance 

Irradiation is undoubtedly the treat- 
ment of choice in cases of menorrhagia of 
the menopause associated with fibro- 
nnonia It }ields extremely satisfactory 
results in cases m which the fibronnoma 
does not exceed in size a four-months 
pregn mex and m cases of a fibrous uterus 
m which the possibihtx of mahgnanc} 
has been eliminated b} the Instore or b\ a 
curettage (1) 

In eases of hemorrhage at or near the 
menopause it is considered proper b} 
mane radiotherapists to irrndi itc as for 
m dignance E\en attempt should be 
made, howeeer to eliminate malignance 
In a bun mu d and % jMial examination of 

* It. nl Ulirr ll i. IVnns\l\atti3 RndtrgpKical Soocle 

Jl! - . l«Ul 


the cervix, as adxocated by Dr J Mason 
Hundley, of Baltimore, making use of 
Schiller’s iodine test and by making a 
microscopic examination of the scrapings 
obtained by a careful curettage I am 
more and more impressed with the necessity 
of this procedure By observing these 
rules in all cases, disappointment to the 
patient and embarrassment to the therapist 
can be avoided 

In treating uterine fibromyoma it is im- 
material as to whether the tumor is sub- 
mucous, interstitial, or subserous (2) A 
pedunculated fibromyoma is not con- 
sidered suitable for treatment A de- 
generating or strangulated fibromyoma 
should be removed by surgical procedure 
unless there are very definite contra- 
indications to an operative procedure 
Fibroni} omas of such dimensions that they 
extend aboxe the umbilicus, or those 
causing pressure effects should also be 
removed surgically 

Peine infections are a definite contra- 
indication to the use of radium but this 
statement does not so strictly apply to the 
use of the roentgen ra} 

Neill, of Baltimore, is responsible for the 
statement that 75 per cent of all uterine 
fibroids are amenable to irradiation ther- 
ap} , probably meaning radium This num- 
ber is increased when the roentgen ray is 
the therapeutic agent used Neill also 
states in the same article that the re- 
sponse to irradiation m cases of uterine 
fibroid is \er} rapid, in sonic mstances 
showing a great reduction within a few 
weeks, in other instances, disappearance 
occurs six months to a xcar after the 
bleeding stops and SO per cent of the 
smaller and >0 per cent of the larger tumors 
disappear complctclx 

On Sept 27, l«)fo, Dr A Bcclux, of 
Pans, presented a contribution to the 
Association of French-speaking Gynecolo- 
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gists and Obstetricians at Brussels In 
this report he presented the statistics of 
400 cases of uterine fibromyoma treated 
by \-ray in his own private practice from 
1Q0S 

The greatest number of cases occurred 
between 45 and 40 years of age, the 
fewest between 55 and 56 years of age 

Of the 400 cases, 15 5 per cent were 
intrapelvic and S4 5 per cent consisted of 
fibromyomas with abdominal projections — 
above the symphysis from 1 to 4 centi- 
meters in 3S patients, and from 25 to 10 
centimeters in 9 patients 

In the great majority of the patients the 
predominating symptoms consisted of 
metrorrhagia, more or less copious, pro- 
longed and regular m appearance 

Treatments consisted of weekly appli- 
cations of moderate dosage in preference 
to a monthly intensne dosage Each 
weekly treatment consisted of two suc- 
cessive exposures, one to the right and one 
to the left of the median line of the ab- 
domen just above the horizontal ramus of 
the pubes Occasionally, because of retro- 
displacements or when the fibromyoma 
occupied the concavity of the sacrum, a 
third exposure was directed toward the 
sacral region If the dimensions of the 
tumor required it, six ports were used 
Each exposure was localized on a circular 
surface, 10 centimeters in diameter, by 
means of a cylinder of lead glass Be- 
neath this cylinder of lead glass was 
placed a block of wood and, by means of 
compression, the surface was flattened and 
the distance between skin and ovary 
lessened The distance used was from 7 2 
to 8 8 inches and one milliampere of 
current was allowed to pass for from 10 to 
15 minutes 

In 60 per cent of the 400 patients the 
course of treatment extended over a period 
of from two and one-half to three months 
Twelve to 14 weekly treatments were 
given In only four cases did radiotherapy 
fail, and, so Becl6r& states m his article, 
with the more modem technic used at 
the tune of writing his paper, even these 
four cases would have been cured lhe 


metrorrhagia ceased and there resulted a 
suppression of the menstrual function 
The onset of hot flashes incident to the 
menopause was the signal for cessation of 
the treatment The menses would oc- 
casionally reappear after several months, 
whereupon a small number of abdominal 
exposures became necessary The size of 
the tumor was reduced from one to two 
centimeters in 12 patients and 16 centi- 
meters in one patient A corresponding 
reduction also took place in the trans- 
verse diameter of the uterus 
Since 1919, at the time these facts were 
presented, great improvements m equip- 
ment have been made, such as the enor- 
mous increase m the output of transform- 
ers, the construction of x-ray tubes in such 
a manner that the output of roentgen rays 
can be more readily regulated, the acquire- 
ment of a better knowledge of filtration, 
and the establishment of the r umt These 
improvements have added materially in 
the administration of adequate dosage 
To-day there are several methods of 
treating these cases efficiently with the 
roentgen ray A great change has oc- 
curred since 1919, when Beclfirei presented 
his remarkable article 

Henry Schmitz (3), m a recent article, 
states “The roentgen dose for the pro- 
duction of permanent amenorrhea is about 
400 r with back-scattering measured in the 
mid-pelvis and attamed through two fields, 
one suprapubic and one sacral The kilo- 
voltage should be 200 and the filter 0 5 to 
0 75 mm Cu plus 1 0 mm A1 ’’ He warns 
of the necessity of standardization of the 
output of transformer and tube with r 
umt meters to attam the expected result 
With the above factors but little tune is 
required to administer the 400 r umt 
(50 per cent) dose in the mid- pelvis, it is 
well, however, to divide the dose and give 
it over a period of tune, making up the 
total loss in r units 

Schmitz also states “The good end- 
results of irradiation treatment in the 
functional uterine hemorrhages was 316 
m a total of 322, or 98 14 per cent, and 
the mortality was 0 66 per cent The 
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good end-results in bleeding uterine myo- 
mas was 103 in a total of 109 cases, or 94 5 
per cent, and the mortality was 1 0 per 
cent ” 

For some time it lias been our custom to 
treat through four 15 X 15 cm areas, two 
anteriorh and two posteriorly, directing 
the central beam to the uterus and ovaries 
The method employed is that advocated by 
Weathcmax using 200 kv , 5 ma , 0 5 
mm Cu plus 1 0 mm Al, and using 650 r 
m the center of the pelvis 

At each sitting, 200 r is given over each 
area, making up the loss of each internal, 
until the desired number of r units have 
been delivered to the uterus and ovaries 

In treating all types of benign uterine 
hemorrhage it is well to begin the series 
soon after complete recovery from the men- 
strual period By so doing menstruation 
is less likely to recur as often after the 
period as would be the case if the patient 
were treated immediately before the onset 
of a period It makes little difference, 
however, at what time during the men- 
strual cycle treatment is begun 

Though it is common for there to be no 
recurrence of the period, it is also common 
for the first and second periods to occur, 
the third period mav consist only of a 
w alen blood-tinged discharge after w Inch 
cessation is usualh complete 

In establishing a premature menopause 
in the maimer described it should be 
stated that the patient does not escape 
the simptoms which usualh accompanj 
this change It is claimed, however that 
the SMiiptoms do not extend over so long 
a period of tunc when the menopause is 
brought on In radiotherapv as when it oc- 
curs n ituralh 

Radiothcrupv in the treatment of uterine 


myoma had its origin m France m 1904 
It was not long, howev er, before the Ger- 
man radiotherapists had adopted a similar 
treatment by means of the x-ray, how- 
ever, they advocated much heavier dosage 
Controversy soon arose as to the method of 
action of the rays m curing uterine myoma 
and its accompanying hemorrhage 

The Germans maintained that the 
graffian follicles m the ovaries were de- 
stroyed and that without maturation of 
the graffian follicles the ovanes became 
functionless organs It was known for 
some time that an uterine myoma grew 
smaller and at times disappeared after 
the menopause and, therefore, the destruc- 
tion of the ovary, which resulted in the 
cessation of menstruation, was the cause 
of the good results obtained by radio- 
therapy * 

The French u r ere equally insistent that 
the mode of action of the rays was due to a 
direct effect on the tumor, resulting in a 
disappearance of its muscular structure 
So far as I am aware, the good results 
are held to be due to the effect on both 
the ov anes and the tumor 

Hyperplastic glandular lesions of the 
endometrium are frequently relieved by 
curettage, bed rest, and medication When 
hemorrhage from the uterus is due to dys- 
function of the ductless glands, glandular 
therapy is indicated 
The response to irradiation in all cases 
of benign uterine hemorrhage, however 
is usually prompt and permanent 
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PLANEOGRAPHY, LOCALIZATION, AND MENSURATION 
"STANDARD DEPTH CURVES" 

By JULIUS KAUFMAN, M D , Brooklyn, N Y 


OR simplicity’s sake this treatise has 
been divided into five sections, as 
follows 

I Technical Data 

II Technical Data Applied to Locali- 
zation 

III Technical Data Applied to Planeog- 
raphy 

IV Cluneal Considerations 

V Summary 



I TECHNICAL DATA 

A roentgenogram of an object may be 
considered a composite picture of in- 


T 

A 

, / v 



numerable roentgen gr ^ J k object , s 

taposedttsMSl lhc roB ,tgeno- 

composed Thus g J ^ „ roent - 


genogram of slice, C—D—E, superimposed 
upon a roentgenogram of slice, D-E-F-G, 
etc If the thickness of the slices be re- 



Huce d to an infinitesimal quantity, each 
Ice may be considered a plane for all prac- 
tical purposes A roentgenogram may be 
considered, therefore, the integration of 
serial planeograms Planeography re- 
fers to the differentiation of individual 

Pl Wehave evolved a method by which it is 
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possible to demonstrate any plane in 
space, parallel to the plane of the plate, 
from tw o (or more) roentgenograms prop- 
erly taken 

In Figure 2 

(a) C-D-E-F represents the plane of 
the plate in the horizontal position , 

(b) T 1 and T 2 represent two target 
positions, height, H, above the plate lei el , 

(c) C-D-G-H represents a vertical 

plane, passed through T 1 , T 2 inter- 

secting C-D-E-F in X 1 

id)' 1' T 2 and V T 1 represent the 
vertical projections of T 2 and T 1, re- 
spectn ely 

(c) A and B represent any two points in 
a plane parallel to the plane of the plate, 
height, h, above the plate level 

Demonstration 

(1) Pass planes T 2-A-B and T 1-4.- 
B They intersect C-D-E-F in T 2 A 

T 2 B and T 1 A TIB, respectix ely 

(2) 7 2.4 T 2 B and T 1 4 TIB 


T.2 ^4 and TIB T 2JB are parallel to 
VTJ2 . V.T.l 

( b ) The spread, S, that is, the distance 
separating the images of a given point, in a 




arc both parallel to *1 .B and tliej are, 
therefore, parallel to each other 

(-■>) T 1A 7 2 4 and TIB T 2 B 
art both parallel to 7\2 T 1 and the) arc, 
therefore parallel to each other, and also to 
W 2 17 '/ 

From the demonstration obo\e the fol- 
lowing inferences follow 

( n) I'L images of an\ , and of all. 
points ni i gum plane parallel to the 
P me of the plate, exposed in two target 
positions at the same height obo\e the 
pi ite lew l nioxc along lines parallel to a 
htu joining the \ertical projections of the 
tirgtt positions In Figure 2 Tl \ 


gnen plane in space, is a fixed determin- 
able quantity (T 1 A T2A m Figure 
2) Spread, S, is equal for all points in 
that pfeiic (T 1 A T2 1 is equal to 
7 1 B T 2 B) 

(c) If the exposures are upon two plates 

(see Figure 3), R 1 and R 2 representing 
the roentgenograms m T 1 and T 2 posi- 
tions, then R 2 max be made to superim- 
pose 7? / e-xactl} (see Figure 4) b> super- 
imposing A2.lt? upon X.l 1 1 so 
that 17 2{R '2) I* 7 2(R /) becomes 
equal to spread. 5 This supenmposition 
represents the planeogram of the plane m 
w Inch 1 -B lies (that is for a plane, height. 
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h, above the plate level) It can readily equal to H, the height of the target above 
be seen that for any other plane in space, the plate level 

spread, S, will vary, depending on its Suppose we wish to find spread 5, for 
height above the plate level Since spread, a point 0, height h, above plate level 



ng 4 





S, is the correction factor used in depicting 
the planeogram, it becomes necessary to 
determine spread, S, in terms of heig 
level 

The relationship sought may be easily 
obtained by the following construction 

(see Figure 5) , r P r /_ 

Construct (Fig 5) rectangle T2 T1 
T/ t 1-V T 2 so that 7 2 T 1 is equal to 
target and so that T £-V TS is 


Proceed as follows 

(1) V T 1-0 is made equal to h, 

(2) T 2-0-T 2 0 is drawn , 

(3) V T 1 T 20 is equal to spread, S 

If spread, 5, is known, height, h, may 
be found by the reverse construction 

We believe that rectangle T 2-T 1- 
y T i-V T 2 is of sufficient importance 
to be designated by the special name, 
“the Depth Localization Rectangle,” since 
that is really what it is 

If H is made equal to 32 inches, and 
T2 T 1 to 3, 6, and 9 inches, respec- 
tively, three “Standard Depth Curves” 
can be charted (Graph I), showing the 
relationships of height, //, to spread, S, 
under these conditions 

These curves can expeditiously be used 
m localization and planeograpbic pro- 
cedures, provided the plates are taken, 
usmg the factors employed m deriving the 
curves 

These curves we have also designated 
by the special name “Standard Depth 
Curves ” 
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XT TECHNICAL DATA APPLIED TO 
LOCALIZATION 

If one lushes to localize a single point, 
0, in space, all that is necessary is to ex- 
pose it on a single place under standard 
conditions The vertical projection, V 0, 
is easily obtained (see Figure G) The 
height, It, is determined from “the Depth 
Localization Curve,” using T 20 T 1 0 
as spread, S 

For localization of a single pomt, it 
maj be feasible to project both images on 
a single plate If, however, information 
pertaining to complex structures is desired, 
it is more expedient to make two exposures 
on two plates, one for each target position 
Thus, if point, 0, were exposed on two 
plates (see Fig 7) 7 A would represent the 
roentgenogram in T 1 position, and 7 B 
in T 2 position The construction (see 
7 C in Figure 7) would then consist of 
transcribing 7 /I and 7 B upon the same 
sheet of paper and proceeding as before 
(compare 7 Cm Figure 7 with Figure G) 


C 2) are marked on each film The images 
of the iliac spine (S 1 and S 2) are similarly 
marked These points are transcribed to 
the same sheet of paper (Fig 0) Each 
of the points is localized separately 





J£l 

Tig 7 



If am two gnen points are localized, 
it is a simple matter to determine their 
relationship m space 

Suppose, for example, we wish to deter- 
mine the distance and obhqmte of a line 
joining the tip of the coecvx to the tip of 
the anti nor superior iliac spine We first 
localize these points From the localiza- 
tion diti the information sought mae be 
oht tilled as follows 

1 xpos t the pelus under standard condi- 
tions In Figure ^ S 1 and .S’ B are 
schematic representations of such roent- 
genograms t den in 7 / and 7 ' 2 positions 
lht inugcs of the coccegcal tip [Cl and 


The vertical projections, VC and l 5, 
of points C and 5 arc thus recorded, as are 
their heights, It C (height of coccyx above 
plate lceel), and h S (height of iliac spine 
abo\e plate lceel) 

The length and obliquity are deter- 
mined from the data secured bj localiza- 
tion as follows 

(1) Draw 1 L IS (Fig 10) equal 
to l t IS (Fig 0) 

(2) Draw l C C perpendicular to 

W 15 and equal to h C 

(I) Draw 1 S S perpendicular to 

It* IS and equal to /, 5 

(4) Connect (' to S 
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Line C s represents the length, and 
angle S—C~x the obliquity 

The above procedures are simple They 
constitute all the construction necessary 



6 A 


Tig 


points C 2 and C 1 superimpose Similar 
points, one, two, three, four, five, etc , will 
then superimpose, and they will represent 
the planeogram sought (see Figure 11) 




Fig 9 


for all localization problems, regardless of 
their complexity 

HI TECHNICAL DATA APPLIED TO 
PLANEOGRAPHY 

Suppose we wish to determine the 
planeogram of the pelvic bones for that 
horizontal plane corresponding to the 
coccygeal tip Proceed as follows 

finnpnmnnse 8 A upon 8 B so that 


The height of this plane above the plate 
level may be obtained from “the Standard 
Depth Curve,” usmg distance V T 1 
V T 1 as spread S 

This supenmposition of standard roent- 
genograms for planeographic determina- 
tions introduces into roentgenology a new 
procedure of inestimable value It not 
only localizes any given point, but it also 
defines it, m relation to others m the same 
horizontal plane 

Furthermore, if one roentgenogram is 
made to slide upon the other, using the 
vertical projections, V T 2 V T 1 as an 
axis, one will be startled by visualizing 
various planeograms which appear, one a 
direct continuation of the other, as though 
one were traversing the actual anatomi- 
cal structures If the sliding motion is 
stopped, an individual planeogram becomes 
apparent, the height of which, above the 
plate level, may also be obtained from “the 
Standard Depth Curve ” 

IV CLINICAL CONSIDERATIONS 

Planeography may be employed for 
localization of points, for linear and 
angular mensuration, but its greatest field 
of usefulness is apparent when the pro- 
cedure of “supenmposition” of plates is 
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employed for the detcrmmatious of v anous 
planeograms Let us dilate upon this 
phase more fully 

Suppose there is a calcific shadow in the 


possible to determine which lie in the 
plane of the kidney and which do not 
We could multiply ad infinitum specific in- 
stances in which planeography could be em- 


S 



r.g 10 


soft tissues of the bon) pelvis and we wish 
to determine the plane m which it lies 
We superimpose the standard plates so 
that the images of the calcific shadow 
superimpose If it should he in the same 
hon/ontal plane as the coccygeal Up, the 
images representing the coccygeal tip 
would then superimpose, otherwise the) 
would not Whichever similar points su- 
perimpose, represent the horizontal plane 
m which the calcific shadows he 

Suppose there is a fracture of the skull 
which appears to involve the sella turcica, 
md vve wish to determine with certamtv 
wluther it does or not We superimpose 
the linages of the sella If the fracture 
ictuallv involves the sella, that portion 
of the fracture in the sella wall then super- 
impose 

1 f \ ou w ish to know w liether the anterior 
superior fine spines of both sides lie in the 
sum horizontal plane or whether there is 
rotation superimpose the images of one 
side If thev lie m the same horizontal 
plain tin linages of the opposite side will 
snpt nmposi 

If »m wishes to know whether a calcific 
sh idow lies m the plim of the kidnev 
plunogriphv nm In implovid If nu- 
nn runs ealeihe shidows an present it is 



n 


ploved In general, however, it finds its 
greatest field of applicability m cases m 
which rclaUonships are essential, as m 
locahzaUon, linear mensuration, angular 
mensuration, the determination of sym- 
metries and asymmetries, rotations, in- 
volvement of structures bv pathologic 
lesions, the determination of structural 
planes for w liatev cr reason, etc 

V SUMMARX 

In the foregoing trcaUsc, vve have 
demonstrated an original method for the 
determination of planeograms In so 
doing, we have evolved “the Depth Locali- 
zation Rectangle ” We have constructed 
Standard Depth Curves” and have 
demonstrated how tliev expedite localiza- 
tion We have correlated plancogmph) 
and localization We have finallv indi- 
cated some of the fields of apphcaluhtv of 
pi uuographv in clinical roentgenographv 
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Just a word about “the Standard Depth 
Curves ” The distance 32 inches was 
employed for the simple reason that Thoms 
advises this distance m his method for the 
determination of pelvic measurements 
Three inches was chosen as the spread of 
the targets for one of the curves, smce such 
plates may also be mewed stereoscopically 
We believe it is imperative that the 
factors employed in localization be stand- 
ardized and that depth curves be pre- 
pared under such conditions We be- 
lieve that these curves should be a part of 
every roentgen laboratory just as charts 
for cardiac measurements are In all 
other radiographic procedures, standard 
routine measures are employed We see 


no reason why there should not be a 
“standard routine localization” proce- 
dure, m which “standard depth curves” 
are used for depth determinations Locali- 
zation could then be made practical and 
simple The taking of the plates and the 
charting could then be done by practically 
anyone, whether or not he possessed mathe- 
matical training From the standard 
plates taken for localization, planeograms 
could at the same time be made 

Finally, we wish to state that planeog- 
raphy opens new fields in research This 
we have not touched upon, but we hope 
to report upon this phase at a later date, 
providing, of course, such research bears 
fruit 
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THE EFFECT OF THE X-RAYS UPON THE FINE STRUCTURE OF THE 
PARENCHYMA OF THE THYROID GLAND 

(second article) 

Bv Professor B S ZIMNITSKY, Dr N A BASKINA, and Dr A P DEVIRZ, of ttie Ex- 
perimental Biological Department of the Ural Roentgenological Institute, Sverdlovsk, U S S K 


I I N the preceding article 1 we discussed 
the action of \-rays in relation to the 
fine structural changes that are de- 
veloped in the parenchyma of the normal 
thyroid gland It would seem that the 
study of the results produced by this 
treatment upon the thyroid gland m the 
state of hypersecretion must surely be of 
greater interest While m the clinic the 
\-ray is used as a therapeutic agent for the 
treatment of Basedow’s disease, yet in the 
literature at our disposal we do not find any 
description of experimental morphologic m- 
vestigations We know that the laws ap- 
plied to normal conditions cannot always be 
applied to pathologic processes and vice 
icrsa 

In the present in\ estigation w e w ant to 
solve the follow mg problems 

(1) Whether the parenchyma of the 
thyroid is able to increase its secretory ac- 
tiuty after partial thyroidectomy , eg, 
to give the compensatory hypertrophy, 
if this gland has undergone preliminary x- 
ray treatment 

(2) Whether the compensatory hyper- 
trophy' will dor clop after partial thyroid- 
ectomy, if the organ is radiated immedi- 
ately after the operation or after a lapse of 
tune 

EXPERIMENTS VxD XIETHODS 

Rabbits y\crc used for the experiments 
just as in the first case In the first lot of 
rabbits for our present expenments the 
region of the thyroid was radiated with 
from T to 10 H E I) using 1 H E D per 
day (For the method of radiation, see 
\rticlc I ) Immediately after the radia- 
tion or from I to 10 day s later complete ex- 

* llm.MtHW, j u i v i<oi, 27 ks-74 


tirpation of the thyroid from one side ivas 
performed This gland served as control 
No 1 Then in 20, 30, and 40 days, re- 
spectix ely, the rabbits w r ere killed and the 
thyroid on the other side ivas removed 
and was used as the experimental gland 
While this yvas being done to the experi- 
mental rabbit the normal rabbit was 
operated upon and killed The thyroid 
remox'ed before killing served as control 
No 2 and the thyroid from the other side 
removed after killing served as control 
No 3 The second series of experiments 
yvas performed as follows The thyroid 
control No 1 of the normal rabbit ivas ex- 
tirpated from one side After the opera- 
tion (usually from the third to fifth day'), 
radiation of the animal was begun, giving 
10 doses for from 15 to 20 days The 
animals rvere killed just after the last radia- 
tion, or from 10 to 15 days later The 
gland then remox'ed ivas taken as the ex- 
perimental gland The other animals 
xvere operated upon m the same y\ay, 
the extirpated gland yvas taken as control 
No 1 and 20 days later the other yvas 
radiated, recening 10 doses during 15 
day's Some animals were killed directly' 
ufter the last radiation, the others 10 day's 
later The thyroid then remoxed x\as 
taken as the experimental gland Sunul- 
taneously the control rabbit yvas operated 
upon, its extirpated gland served as con- 
trol No 2, and then it was killed The 
thyroid removed after killing was control 
No 3 

For the first series v\e used five ex-pen- 
mental and fixe control rabbits, for the 
second senes eight experimental and six 
controls The method of making the 
preparations was the same as desenbed in 
the first article 



fig 1 (Experiment 4 ) The thyroid gland control No 1 Staining for chondnoma b\ Kull s method 
i he magnification for all photomicrographs is the same 

Tig 2 (Experiment 4 ) The experimental th>roid gland Staining b> Kull s method 


OUR FINDINGS 

First we shall speak about the first senes 
of our experiments in which the radiation 
of the thyroid was done preliminary to 
partial thyroidectomy We shall descnbe 
only one of the most typical expenments, 
because all of the expenments gave more 
or less the same morphologic data 

Experiment No I t — A rabbit, weighing 
2,300 grams, was treated 15 days and 
received 10 H E D Its thyroid from one 
side was completely extirpated, 10 days 
after the last radiation (Control No 1) 

Histologic examination of this gland 
(Fig 1) shows it to consist completely of 
comparatively small follicles with diam- 
eters of from 5 to 32 microns, the epithe- 
lium of the follicles is of a low columnar or 
cuboidal shape, the height of its cells being 
from 5 to S microns, its nuclei are round, 
vesicle-shaped, their dimensions averaging 
5 5 microns Often the pycnotic nuclei 
are found m the epithelium Chondnoma 
m the cells of the epithelium is rough and 
its regular disposition in a cell-body is 
lost The lumma in most of the glandular 
vesicles seem empty because colloid lies 
in the form of a small clot upon the walls 
of the follicles thereby freeing the lumma 
of the follicles In the individual follicles, 


which are filled noth colloid, the colloid is 
penetrated with large vacuoles Thirty 
days after the thyroidectomy the remain- 
ing thyroid was extirpated and it sensed 
as the expenmental gland 

EXAMINATION OF THE EXPERIMENTAL 
GLAND 

The examination of the expenmental 
gland (Fig 2) shows that it consists of 
follicles with diameters of from 8 to 32 
microns The follicular epithelium is of 
columnar and high-columnar shape and 
its cells are of large dimensions, having a 
height of from 13 to 16 microns The 
nuclei in them are very large, being from 
6 5 to 8 microns Chondnoma m the 
epithelium of a gland is very robustly de- 
veloped It abounds in the cell-body and 
has a normal distnbution, massing es- 
pecially at the apical pole and along the 
border with the colloid 

In general, it is necessary to stress that 
in the present experiment chondnoma is 
more strongly developed than in the 
glands of the normal control animals The 
lumma of glandular vesicles usually are 
empty and collapsed Sometimes they are 
filled with a fine granular mass of colloid 
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Tic 3 (Experiment 4 ) The thyroid gland control No 2 Staining b> Kull’s method 
Fig 4 (Experiment 4 ) The thyroid gland control No 3 Staining by Kull s method 


which in some places lies in the form of a 
fine nuclear net 

The Control Rabbit — Male, weighing 
2, ‘ISO grams, operation, partial thyroid- 
ectomy, the thyroid (control No 2) being 
completely remo\ ed from one side Thirty 
days later the other thyroid (control No 3) 
was extirpated 

The histologic examination (Fig 3) 
shows that the gland (control No 2) is of 
normal structure , that is, the diameters of 
its follicles are from 10 to 4S microns The 
epithelium of the follicle is of a cuboidal 
and sometmies columnar shape, being 
from 0 5 to 9 5 microns high The sizes 
of the nuclei in it arc from 5 to 0 microns 
Chondnoma in the form of fine little sticks 
is regularly spread m the cell-body, often 
gathering more thickly at the apical poles 
of cells Follicles are filled with homogene- 
ous colloid, penetrated in some places with 
\ acuoles 

The control gland No 1 (Fig 4) presents 
quite a different picture Its follicles arc 
not large in size, tlicir diameter being from 
1<> to 3S microns The} are lined with 
epithelium the cells of which arc xerx 
large, columnar or high columnar m shape 
and with a height of from 1* 7 to 11 microns 

Flu ir nuclei art (» 7 microns Often the 


apex of these cells intrude like a dome 
into the lumen of the follicle, so that the 
apical poles of the cells of the epithelium 
appears like the top ndge of a fence 
Chondnoma is very nchly developed in 
the cells and is disposed regularly in the 
form of thickly massed grams, collected 
expecially at the apical poles The lumina. 
of the follicles are either hollow and 
collapsed or filled with thickly vacuolated 
colloid 

Now we come to the description of the 
second senes of our expenments in which 
the thryoid, left after partial thyroid- 
ectomy, was treated by x-rays We shall 
desenbe here also only one expenment, be- 
cause the data obtained from the xmnous 
experiments w T ere quite analogous 

Expenment No 7 — A male rabbit, 
weighing 2,620 grams The operation con- 
sisted of the complete remoial of the 
thyroid (control No 1) from one side, 
20 da} s later the other thyroid was treated 
for 15 da}s and received ten doses The 
day following the final radiation, the rabbit 
was killed and the other gland (experimen- 
tal gland) was remoxed 

The Morphologic Examination — The ex- 
amination of tlit gland (control No 1) 
showed the usual normal structure but the 


17S 


RADIOLOGY 



Tig 5 (Experiment 7 ) The thvroid gland control No I Staining b\ KuU s method 
I ig 6 (Experiment 7 ) The experimental tin roid gland Staining b\ Kull s method 


examination of the experimental gland 
(Fig 5) showed the following picture Its 
follicles were decidedly enlarged in size in 
comparison with the follicles m the control 
gland, most of them being 5S microns in 
diameter The follicular epithelium was of 
cuboidal or low cuboidal shape and reached 
a height of from 3 2 to 6 microns Its 
largest nuclei ivere 5 5 microns 

There was a small amount of chondnoma 
in the cells, especially in the low flattened 
cell elements The follicles with the higher 
epithelium were richer with chondnoma 
The follicles were filled with a homogeneous 
mass of colloid which in some places was 
vacuolated It seems important to point 
out that the organ had increased its col- 
loid content considerably, the follicles had 
been enlarged in size and there had been a 
decided flattening of their epithelium 
Chondnoma was poorly developed in the 
cells We wish to stress the fact that m the 
present gland we found almost no pycnotic 
nuclei 

In the control rabbit we removed the 
thyroid (control No 2) from one side and 
35 days later removed the thyroid (control 
No 3) from the other side The structure 
of the thyroid control No 3 was analogous 
with the control No 3 of the first senes of 
the present article 


DISCUSSION OF THE FOREGOING FINDINGS 

The interpretation of the foregoing 
findings presents no special difficulty In 
the senes of expenments with preliminary 
radiation of the thyroid before partial 
thyroidectomy, we find the following condi- 
tion The cells of the thyroid treated by 
x-rays partially degenerate, as is seen from 
our first article Some of the detenorated 
cells, when the radiation is stopped begin 
to reconstruct their structure little by 
little (see first article) The gland control 
No 1 shows just such a transitory condi- 
tion What do we find in the experimental 
gland which has undergone preliminary 
x-ray treatment and then, because of 
removal of the thyroid gland from the 
other side of the neck, was brought to the 
condition of having to supply increased 
secretion to the organism 3 Its morpho- 
logic examination thirty days after this 
operation shows that the epithelium of the 
follicle was changed from a cuboidal and 
low columnar form mto a columnar and 
high columnar epithelium The nuclei in 
the cells became larger Chondnoma be- 
came extremely abundant and presented 
quite a normal appearance The amount 
of chondnoma m the cells was found to be 
more abundant than in those of the normal 
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rabbits It shows that the cells of a gland 
undergo quite the same process of hyper- 
trophy as previously described after partial 
thyroidectomy by the investigators Bere- 
so\sky, Breisacher, Trautmann, Halsted, 
Laso\ sky, Wagner, Wieker, de Lignens, 
Marins, Tchasovnicov, Zimmtsky, and 
Zatvormtskaya and this coincides with 
what we found in the normal rabbit op- 
erated on in the same manner (see control 
No 1) What does this indicate ? There 
is no doubt but that it indicates increased 
secretory work on the part of the gland 
The observations by Tchasovnicov, Ander- 
son, Schmied, Galeotti, Trautmann, Isen- 
sclunid, de Quervain, Wegelin, and others 
prove that the larger the cell of the epi- 
thelium of the follicle, the stronger its 
function and vice versa, the low flattened 
epithelium in the glandular vesicles indi- 
cates a decreased activity of the gland 
The observation of Georgie\sky, Koijma, 
Herring, Sirnev, Khvanskaja and Krol, 
Garmer, Lenhard, Langhaus, and others 
on feeding animals with a thyroid gland 
show that the follicular cells of the thyroid 
of animals so fed become v ery low , because 
the organ is brought to a condition re- 
quiring less secretion from its organism, 
due to the outside introduction of this se- 
cretion Yet the extremely abundant 
chondnoma in the cells indicates the in- 
creased secretory activity of these cells 
Now we come to the explanation of the 
phenomenon of the decrease of colloid 
content in the follicles of both the experi- 
mental and control rabbits after thyroid- 
ectomy This decrease is sometimes so 
pronounced that the luinina of mam 
glandular vesicles seem empty and as if 
collapsed 

Wegelin and Krause ha\c ahead's 
pointed out that the amount of colloid 
m the follicles of 1 gland represents on one 
hind i function of the secretory work of the 
i pilhehum of the follicles and, on the other, 
the result of the ejection of colloid from 
the glandular eesicles into the blood 
stre mi Due to partial thvroidccloim 
and because of the insistent requirement 
for secretion on the part of the organism 


there is present such a great elimination of 
the secretion from the lumina of the 
glandular vesicles into the blood that even 
the secretory' cells of the follicles which 
underwent hypertrophy fail to fill the 
follicles with their secretion Thus our 
experiments showed that the treated thy- 
roid proved to be able not only to rebuild 
its structure up to normal, but, because of 
the increased demand on the part of the 
organism for greater activity', the thyroid 
responded with an increase of its mcretion 
as well as with the phenomena of a com- 
pensatory' hypertrophy' But if after the 
same lapse of time after partial thyroid- 
ectomy' we compare the radiated gland 
with the thyroid of a control (see in the 
first senes of experiments, the experimental 
gland and control No 3), it is quite evident 
that the phenomena of compensatory' 
hypertrophy of the control thyroid is 
much more pronounced Evidently this 
can be explained by the fact that the cells 
of the radiated thyroid have to rebuild 
their normal structure and then, m conse- 
quence of the trauma produced by' the 
treatment, to increase their secretory' 
power Therefore, it is more difficult for 
them than for the cells of a normal gland 
Now let us discuss the second senes of 
expenments The thyroid after partial 
thyroidectomy' w r as radiated while the 
organism had made an increased demand 
for secretion Our findings demonstrate 
that in the thyroid of the expenmental 
rabbit not only' the phenomena of com- 
pensatory' hypertrophy' and increased se- 
cretion are not developed, but there was 
even a decrease of the function of the organ 
and a retention of colloid The following 
morphologic data prove this, the decrease 
m the height of the cells of the follicular 
epithelium, the decrease in the diameter 
of its nuclei and the unpov enshment of 
chondnoma in the cells According to 
Anderson, Schmied, Galeotti Muller, 
Trautmann, Isenschmid, de Quervain, W r e- 
gelin, Tchasovnicov , and others, this con- 
dition of the cells indicates their decreased 
secretory activity We see that the diam- 
eters of the glandular vesicles are verv 
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large because of the abundance of colloid 
We cannot blame the superabundance of 
colloid in the gland upon increased produc- 
tion, since the secretion is decidedly de- 
creased, therefore, it may be due to its 
retention in the organ But this does not 
agree with the fact that there is an in- 
creased requirement for the secretion on 
the part of the orgamsm 
The secretion should have been elimi- 
nated quickly in the most active way (see 
control No 3, obtained by partial thyroid- 
ectomy of a normal rabbit) 

Therefore, we do not understand the 
reason for the retention of colloid and 
we cannot offer any satisfactory explana- 
tion Thus the x-ray suppresses the 
necessity of cell elements to increase 
their secretion and their compensatory 
hypertrophy, w hich should have developed 
in them after partial thyroidectomy (see 
controls No 2 and 3) On the contrary, 
they create the phenomena of a decrease 
of function and the retention of colloid 
in the organ Here it will be u ell to draw 
attention to the extremely interesting 
fact that, as a rule, the x-rays produce al- 
most no phenomena of degeneration in the 
cells of glands of experimental animals 
In the normal thyroid of radiated animals 
we observed the pycnosis of nuclei, vacuoli- 
zation of protoplasm, and degenerative 
changes m chondnoina But in our ex- 
periments with radiation of the thyroid, 
after partial thyroidectomy the phenomena 
of degeneration were almost entirely ab- 
sent It seems as if the x-rays in these 
experiments acted chiefly quantitatively 
and not qualitatively upon the morpho- 
logic condition of the cells The conclu- 
sion intrudes that the effect of x-rays upon 
the cell is not always the same, and de- 
pends upon the functional condition of the 
cell On the basis of both of our articles 
we arrive at the following conclusion 
the parenchyma of the thyroid is rather 
resistant to the x-rays Then effect upon 
the cell of the thyroid is not the same, but 
depends upon the condition of the cell 
In general, the x-ray action oppresses the 
secretory process in the thyroid and pro- 


vokes a degeneration of the cells and the 
disintegration of a part of them The 
degree of intensity of the depression of the 
functions and the phenomena of degenera- 
tion is m direct proportion to the dosage 
The normal thyroid, having gone through 
a certain amount of degeneration and a 
decay of a part of its cell-elements, is 
able to re-establish morphologically its 
functions, after a lapse of time, approach- 
ing the normal Even more, large doses of 
x-rays, which kill a considerable amount 
of cell-elements m the organ, later can 
provoke a compensatory increased secre- 
tion in the remaining cells and also their 
hypertrophy 

The effect of large x-ray doses corre- 
sponds to partial thyroidectomy The 
x-rays are also able to arrest the develop- 
ment of the compensatory hypertrophy, 
which should take place in the cells of the 
gland after partial thyroidectomy Fur- 
ther, because of the disintegration of de- 
generated cells and of the undoubted in- 
fluence of x-rays upon the structure of 
colloid m the gland, a condition m the 
orgamsm may be produced after radiation 
in which the products of degeneration and 
colloid are increasingly passed into the 
blood, that is, a hyperhormomzation of 
the orgamsm is created in the early days 
after radiation On this basis we feel free 
to assume that the use of x-rays for the 
treatment of the diseases of the thyroid, 
particularly of Basedow’s disease, is not a 
simple procedure First, the dosage should 
be in direct proportion to the strength of 
hypersecretion of the organ Further, the 
given doses always — and especially at the 
beginning of the treatment — may provoke 
increasingly auto-intoxication because of 
the increased absorption of the products 
of degeneration of the gland cell-elements 
X-rays, act mg on the “island principle” 
and depending upon the strength of the 
dose and the resistance of the cells, also 
the variation of time after radiation, may 
bring about the phenomena of steady 
hypofunction of the organ or may re- 
develop the phenomena of Basedowism 
All this proves that x-ray therapy of 



ZIMNITSKY, BASKtNA, AND DEVIRZ THYROID GLAND 


1S1 


Basedow ’s disease requires strict objective 
methods of control (e g , the metabolim- 
ctry, the determination of the tone of the 
i egetative nen. ous system, the determina- 
tion of the blood picture, Kottmann’s re- 
action, etc) over the function of this 
organ during radiation as well as for a 
considerable time thereafter In addition 
to this, it is necessary to take into account 
the possibility of toxicosis at the beginning 
of the treatment 

CONCLUSIONS 

1 Cells of the normal thyroid treated 
b\ \-ray are not only able to re-establish 
their functions up to the normal, but 
under radiation, W'htch acts upon them in a 
manner similar to a partial thyroidectomy, 
may bnng about the phenomena of com- 
pensatory hypertrophy and also hyper- 
secretion in the remaining intact cells 

2 The x-rays ha\ ing been used for the 
treatment of the thyroid of a normal ani- 
mal, after partial th) roidectomy, that is, 
during the time of the more intensely 
functioning cell-elements, may stop the de- 
\ elopment of their compensator} hjper- 
tropliy and hypersecretion and may even 
decrease the activit) of the cells below the 
normal 

The x-ray treatment of Basedow f ’s dis- 
ease should be strictly individual for each 
case and it should be obligators' that it be 
carried on under the control of the objectn e 


methods for determining the functions of 
the thyroid during the time of treatment 
and for a considerable time thereafter 
At the beginning of the treatment it is 
necessary to pay strict attention to the 
phenomena of increased auto-mtoxication 
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FRACTURES OF THE SPINE 


REPORT OF 173 CASES 

By ROY G GILES, A B , M D , Temple, Texas 
From the Department of Roentgenology, Scott and White Clinic 


ROENTGENOLOGIC consideration of 
^ the spine has established the presence 
of a large group of congenital anoma- 
lies and defects Added to these normal 
differences there is the influence of disease, 
including the various hypertrophic changes 
resulting from age, posture, and occupa- 
tion Structural changes may also give rise 
to a confusing picture, which may be diffi- 
cult to differentiate from fracture These 
anatomic variations are often compli- 
cated in the same spine by traumatic and 
non-traumatic lesions, or accompanied by 
the presence of pathologic conditions which 
may be attributed to trauma or other 
causes Experience has shown that this 
complexity of conditions gives rise to a ver- 
tebra that is not entirely constant in ap- 
pearance 

Congenital anomalies are rare in the cer- 
vical and dorsal regions but extremely com- 
mon in the lumbar and lumbosacral seg- 
ments In 1031, the writer reviewed 1,122 
consecutive gemto-unnary examinations 
and found 3S 7 pei cent of anatomic 
variations in the lumbar and lumbo-sacral 
segments Bohart and Cushway and Maier 
made a routine x-ray examination of all in- 
dividuals entering the employment of the 
Belt Railway Company of Chicago, and 
found that approximately 44 per cent of 
1,000 symptomless spines revealed some 
type of anomaly Spina bifida occulta was 
the most frequent variation noted, and 
sacralization was the next m frequency 
The above mentioned authors concluded 
that anatomic variations do not predis- 
pose to prolonged disability or mcreased 
tendency to injury unless accompanied by 
hypertrophic changes The importance of 
these anatomic variations should not be 
over-emphasized, but familiarity with them 
is necessary in order to avoid error in mis- 
taking these congenital defects for fracture 
The following tabulation shows the 


level of involvement in a series of 173 cases 
of fractured vertebrae observed m the x-ray 
department of the Scott and White Clime, 
and the Gulf, Colorado and Santa Fe Hos- 
pital, during the past ten years 



Scott and White 

G C and 


Clinic 

S F 

Sacrum 

12 cases 

2 eases 

Transverse processes 

15 cases 

4 cases 

Cervical \ertebne 

11 cases 

3 cases 

Dorsal vertebrae 

25 cases 

5 cases 

Lumbar vertebra; 

44 cases 

13 cases 

Dorso-lumbar % ertebre 

35 cases 

4 eases 

Total 

142 cases 

31 cases 


Anatomically, the spine consists of 33 
segments In the adult, nme of these are 
fixed, composing the sacrum and coccyx 
Further discussion will be limited to a 
consideration of fractures of the presacral 
or movable vertebrae and, briefly, their dif- 
ferential diagnosis 

The following tabulation shows the dis- 
tribution of the 201 fractured bodies in 140 
cases, averaging 1 4 segment to the case 



Cervical 

Dorsal 

Lumbar 

ITrst 

1 

1 

50 

Second 

2 

0 

26 

Third 

0 

1 

9 

Tourth 

1 

1 

11 

Fifth 

7 

1 

5 

Sixth 

8 

5 


Seventh 

1 

5 


Eighth 


6 


Ninth 


6 


Tenth 


11 


Eleventh 


14 


Twelfth 


29 



20 

80 

101 


The most common site of fractures in this 
senes of cases was in the dorso-lumbar re- 
gion Forty-two (37 per cent) of the 115 
cases observed in the Scott and White 
Clinic were women, and 73 (63 per cent) 
were men Ninety-three of the 140 pre- 
sacral cases revealed fractures of single seg- 
ments five cervical, 31 dorsal, and 57 lum- 
bar The remaining 47 cases presented 
multiple fractures Eight of the cases of 
fracture in the cervical region presented 1 7 
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fractured segments The 39 cases of mul- 
tiple fractures m the dorso-lumbar region 
re\ ealed 91 fractured segments, with asso- 
ciated dislocation in 14 cases 

The 19 cases of fractured transverse pro- 
cesses show ed involvement of 37 transverse 
processes Seven cases were associated with 
fractures of the vertebrae, and three of the 
trans\ erse processes of the fifth lumbar 
were associated with fractures of the 
sacrum 

The tabulation below shows the etiology 
in 7S (GS per cent) of the 115 cases of pre- 


sacral vertebra observed 
White Clinic 

in the Scott and 

Automobile accident 

42 cases 

F ailing from a height 

22 

Diving 

5 

Injured b> train 

4 

Horse drawn vehicle 

3 

Aeroplane crash 

2 * 

78 cases 


The tabulation below show s the occupa- 
tion of the 29 cases with fractures of the 
presacral region observed at the Santa Fe 
Hospital 

Cause of Old 

Off dut) ' F rac- Parah - 



Cases Dut\ 

Injurv 

lure 

sis 

Laborer 

7 

7 

0 

0 

3 

Switchman 

(. 

r . 

Struck b> 






speed- 






ing car 

0 

2 

Rrakeman 

4 

4 

0 

0 

7 

I tiginecr 

3 

0 

Elc\ ator 






cable 






broke 






Tell off 






ladder 

o 

i 

Conductor 

2 

> 

> 

o 

i 

Machinist liclpir 

7 


> 

1 

0 

Coppersmith 

i 

1 

0 

0 

i 

Boilermaker 

i 

0 

Car acci 






dent 

0 

0 

Draftsman 

i 

0 

Football 






1022 

1 

0 

Signal helper 

i 

1 

0 

(1 

0 

Clerk 

i 

(» 

Motor 






cede 

0 

0 

Stenographer 

i 

0 

Riding in 






car 

0 

0 

Total 

_*a 

is 

7 

0 

<1 


1 lie most common injurv to the spine is 
a compression fracture of the both Ac- 
cording to Mbit tills injurv constitutes 
about Ml per cent of \ertcbral fractures 
Spin il fractures are ustnllv simple but ma\ 
be compound 1 he etiologic factor is a 
diret t or indirect force applied to either end 


of the spme, resulting in hyperflexion or 
hyperextension of the spinal column 

Fractures m which there is a demon- 
strable injure' to the spinal cord may show 
transitory or complete paralysis Many 
patients so paralyzed may respond to care- 
ful, conservative treatment, while others 
are hopeless from the very start When 
the cord is severely tom or crushed, onlv 
slight improvement is to be expected, be- 
cause the cord tissue has little power to re- 
generate 

A much larger and more important group 
of eases is that in w'hich no signs of cord 
lesion can be elicited Such fractures may 
mvoh e either the accessor)' portion of the 
vertebra or the body itself Statistics re- 
garding the exact percentage of \ ertebral 
fractures occurring w'lth and without cord 
symptoms are rare In 1925, Sherwood 
Moore wrote “Since 1911 there have been 
observed in the Roentgen Department of 
Washington University 69 fractures of the 
spme, about 3 per cent of ah fractures ob- 
served during the same period Of the 
total number of cases, 21 (30 per cent) 
w ere acute, wnth a classical picture of frac- 
ture, 4S cases w r ere adventitious discov- 
eries ” Forty-four (31 per cent) of the 140 
cases of fractures of the bodies of the pre- 
saeral vertebrae observed in our senes pre- 
sented the classical symptoms of fracture 

Due to the fact that only a compara- 
ti\ el) small percentage of cases of fractures 
of the spme has been proved by laboratory 
findings, operations, or postmortem exami- 
nations, it seems safe to assume that v erte- 
bral fractures heal in the same manner as 
fractures elsewhere, that is, fractures of 
the vertebra: almost immediately undergo 
a process of repair and callus formation 
The bodv of the vertebra at first is com- 
parativ cl) soft and ma) undergo a process 
of rarefaction or attrition, being readilv 
compressed further before the callus has 
had time to consolidate Unless proper 
treatment is instituted, and the injured 
vertebra protected for a long time, there 
nm be after several weeks or months of 
weight bearing increased deformity, ac- 
companied bv pain and weakness in the 
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spine, and neuralgic and motor disturb- 
ances m the legs 

There remains to be discussed Knm- 
mell’s disease, a condition first described m 
1895 as non-tuberculous osteitis of the ver- 
tebral bodies, accompanied by softening 
and collapse of a body The literature 
has been well renewed in recent papers by 
Baker, Blaine, Jones, and Kummell The 
exact nature of the condition is perhaps not 
well understood and there remains a great 
deal of doubt and confusion Osgood and 
Stemdler believe there is no doubt of the ex- 
istence of the condition as a clinical entity 
On the other hand, O’Brien, George and 
Leonard, and other authorities express 
considerable doubt as to the occurrence of 
any such process as Kummell described, 
and suggest that many of the cases are un- 
recognized fractures of the spine 

A careful perusal of the case reports indi- 
cates the possibility of many of these cases 
being simply small, unrecognized fractures 
of the spine with delayed symptoms Un- 
questionably many of the reports of so- 
called Kummell’s disease are simply de- 
layed symptoms following an unrecognized 
fracture of the spme A diagnosis of Kum- 
mell’s disease is hardly justified unless a 
careful x-ray examination immediately 
after the injury is negative and is followed 
later by positive findings in the roentgeno- 
gram No doubt, there are authentic cases 
in which the criteria set forth for the diag- 
nosis of Kummell’s disease are fulfilled at 
the same time we must bear in mind that 
this disease entity is extremely uncommon 

Fracture of the spine must be differen- 
tiated from metastasis, tuberculosis, osteo- 
myelitis, syphilis, old hypertrophic arthri- 
tis, and the natural collapse of the bodies of 
the vertebrae with excessive calcium ab- 
sorption in old age 

Metastatic lesions are nearly always car- 
cinomatous, although Hodgkin s disease 
may be encountered The rather rare 
osteoblastic type of secondary malignancy 
may produce a marble-like bone of great 
density, usually without the occurrence of 
wedge-shaped vertebrae The most fre- 
quent destructive or osteoclastic type usu- 


ally produces irregular, moth-eaten areas 
of destruction The intervertebral discs 
are destroyed, whereas in fracture they re- 
mam intact Tuberculosis and osteomye- 
litis are recognized on the roentgenogram 
by bone destruction and narrowing of the 
intervertebral discs The vertebra be- 
comes wedgeshaped, this condition being 
more marked m tuberculosis In tubercu- 
losis there are rarely bone proliferation and 
callus formation, whereas in osteomyelitis 
these changes are present The history of 
the case and the absence of trauma are nn- 
portant factors m the estabhshing of a diag- 
nosis of osteomyehtis and Pott’s disease 
Syphilis, on the other hand, is usually 
accompanied by extensive new bone for- 
mation, and the extent of the lesion is more 
marked than the symptoms would indi- 
cate Osteoarthritis, or spondyhtis, often 
presents great difficulty m diagnosis, es- 
pecially if the injury producing the alleged 
fracture is of several months’ duration 
The new bone in spondylitis is in the form 
of spurlike formations and is laid down 
along the margins of the vertebrae in the 
form of a fringe, which may later bridge 
across and fuse Frequently there is ab- 
sorption of the lime salts from the body of 
the vertebrae m the senile, giving rise to a 
gradual collapse of the bodies This pro- 
duces a kyphosis, which presents a smooth, 
rounded curve of the bodies of the verte- 
brae, differing from the irregular angulation 
in fracture of the spme 

The diagnosis of fracture of the spine is 
readily associated with severe trauma and 
the classical symptoms accompanying these 
fractures It must be remembered that a 
very slight trauma may cause a fracture or 
dislocation of the vertebrae Many verte- 
bral fractures in which there is no demon- 
strable injury to the spinal cord are over- 
looked, simply because their immediate 
symptoms do not seem to be of sufficient 
gravity to suggest a fracture Neverthe- 
less a history suggestive of fracture may be 
obtained from many patients who have had 
osteo-arthntis, aggravated by injury 
Similar mistakes may occur m connection 
with osteomyehtis and Pott s disease 
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The physical examination should be 
made as complete as possible because many 
of the physical signs may be overlooked, 
only to show up on a later examination, 
thus deceivmg the examining physician or 
leading him to believe that a progressive 
lesion is present The physician or surgeon 
can give satisfactory directions for the 
x-ray investigation of a sufficient area of 
the spine only after a careful and thorough 
physical examination 

The final diagnosis must often depend on 
the roentgenogram The number of un- 
recognized fractures of the spme can be re- 
duced to a minimum with the aid of ade- 
quate x-ray technic and painstaking inter- 
pretation of the roentgenograms, based on 
anatomic and pathologic facts Roent- 
genograms taken m the anteroposterior 
and lateral planes will furnish the most 
convincing evidence of vertebral fractures 
A good lateral view will not infrequently be 
the deciding factor 

It is well to remember that a disabling 
fracture of the spme may be the result of a 
seemingly simple or trivial accident Many 
cases of compression fractures of the verte- 
bra: without classical symptoms may re- 
co\ cr with little treatment, but it is useless 
to assume that all wall do so Only the rou- 
tine x-ray examination will prevent fre- 
quent error in the handling of back-injuries 
Routine x-ray examinations in every case 
of spinal injury will at times show a lesion 
that cannot be positively demonstrated in 
any other w a) 

SUMMART 

Fractures of the spme arc quite common, 
comprising 6 per cent of the total number 
of fractures obsened in the Scott and 
White Clinic o\ cr a len-vcnr period 

Anatomic \amtions, because of their 
frequent occurrence, deserve special con- 
sideration m the examination of -vertebral 
injuries Thc\ should not be ovcr-cm- 
ph vsi?cd but should be recognized and re- 
ported in order to avoid error 


Every case of spmal injury should have 
the advantage of a careful x-ray examina- 
tion 

The early recognition of spmal fractures 
is too frequently overlooked This may be 
due to inadequate history and physical ex- 
amination or to insufficient x-ray study, the 
latter including poor technic, failure to ex- 
amine a sufficient area of the spme, or the 
omission of lateral mews 
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spine, and neuralgic and motor disturb- 
ances m the legs 

There remains to be discussed Kum- 
mell’s disease, a condition first described in 
1S95 as non- tuberculous osteitis of the ver- 
tebral bodies, accompanied by softening 
and collapse of a body The literature 
has been well reviewed in recent papers by 
Baker, Blame, Jones, and Kummell The 
exact nature of the condition is perhaps not 
well understood and there remains a great 
deal of doubt and confusion Osgood and 
Stemdler believe there is no doubt of the ex- 
istence of the condition as a clinical entity 
On the other hand, O’Brien, George and 
Leonard and other authorities express 
considerable doubt as to the occurrence of 
any such process as Kummell described, 
and suggest that many of the cases are un- 
recognized fractures of the spine 

A careful perusal of the case reports indi- 
cates the possibility of many of these cases 
being simply small, unrecognized fractures 
of the spine with delayed symptoms Un- 
questionably many of the reports of so- 
called Kummell’s disease are simply de- 
layed symptoms following an unrecognized 
fracture of the spine A diagnosis of Kum- 
mell’s disease is hardly justified unless a 
careful xvray examination immediately 
after the injury is negative and is followed 
later by positive findings m the roentgeno- 
gram No doubt, there are authentic cases 
in which the criteria set forth for the diag- 
nosis of KummeH’s disease are fulfilled at 
the same time we must bear in mind that 
this disease entity is extremely uncommon 

Fracture of the spine must be differen- 
tiated from metastasis, tuberculosis, osteo- 
myelitis, syphilis, old hypertrophic arthri- 
tis, and the natural collapse of the bodies of 
the vertebrae with excessive calcium ab- 
sorption in old age 

Metastatic lesions are nearly always car- 
cinomatous, although Hodgkin s disease 
may be encountered The rather rare 
osteoblastic type of secondary malignancy 
may produce a marble-like bone of great 
density, usually without the occurrence of 
wedge-shaped vertebrae The most fre- 
quent destructive or osteoclastic type usu- 


ally produces irregular, moth-eaten areas 
of destruction The intervertebral discs 
are destroyed, whereas m fracture they re- 
main mtact Tuberculosis and osteomye- 
litis are recognized on the roentgenogram 
by bone destruction and narrowing of the 
intervertebral discs The vertebra be- 
comes wedgeshaped, this condition being 
more marked in tuberculosis In tubercu- 
losis there are rarely bone proliferation and 
callus formation, whereas in osteomyehtis 
these changes are present The history of 
the case and the absence of trauma are im- 
portant factors in the establishing of a diag- 
nosis of osteomyehtis and Pott’s disease 
Syphilis, on the other hand, is usually 
accompanied by extensive new bone for- 
mation, and the extent of the lesion is more 
marked than the symptoms would indi- 
cate Osteoarthritis, or spondylitis, often 
presents great difficulty in diagnosis, es- 
pecially if the injury producing the alleged 
fracture is of several months’ duration 
The new bone in spondylitis is in the form 
of spurhke formations and is laid down 
along the margins of the vertebrae in the 
form of a fringe, which may later bridge 
across and fuse Frequently there is ab- 
sorption of the hme salts from the body of 
the vertebrae m the senile, giving rise to a 
gradual collapse of the bodies This pro- 
duces a kyphosis, which presents a smooth, 
rounded curve of the bodies of the verte- 
brae, differing from the irregular angulation 
in fracture of the spine 

The diagnosis of fracture of the spme is 
readily associated with severe trauma and 
the classical symptoms accompanying these 
fractures It must be remembered that a 
very shght trauma may cause a fracture or 
dislocation of the vertebrae Many verte- 
bral fractures m which there is no demon- 
strable injury to the spinal cord are over- 
looked, simply because their immediate 
symptoms do not seem to be of sufficient 
gravity to suggest a fracture Neverthe- 
less a history suggestive of fracture may be 
obtained from many patients who have had 
osteo-arthntis, aggravated by injury 
Similar mistakes may occur m connection 
with osteomyehtis and Pott's disease 
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neither the quantity nor the quality of the 
dose received by the tissue, which it is de- 
sired to influence, bears any simple relation 
to the dose administered to the patient 
This is because the tissue receives a large 
part of its effect from energy scattered by 
the surrounding tissues, which may be de- 
graded to much longer wave lengths by the 
scattering process 

The problem is simplified by the wave 
length independence of the response of 
small test objects, which restricts the im- 
portance of wave length to the question of 
penetration 

Since the dose inside the bod) cannot be 
measured directly by means of the stand- 
ard open chamber, recourse has been had to 
thimble type chambers Even these can- 
not be used with the living patient except 
on the surface or within the mouth, rectum, 
or \ agina, so that it is necessary to fall back 
on measurements in water phantoms or, 
preferabl) , cadavers This method is not 
ideal, for it is difficult to be sure that the 
radiation at a depth does not include wave 
lengths longer than those for which the 
chamber is calibrated Also, such cham- 
bers are necessarily so large that it is im- 
possible to place them m such a nay as to 
be sure of alwavs measuring properly the 
dose reeeiv cd by the cells of the skin And 
the skm dose is important because of legal 
complications 

Because of the difficult! of specif) mg in- 
tensities inside the human body, it is still 
common practice to correlate clinical re- 
sults for specific parts of the bod) with the 
external exposure conditions, namelv, m- 
tensit) measured m air, voltage, filtration 
skm-target distance, area of portal, etc 
Water phantom data then sera e as a rough 
guide to the intensit) changes to be ex- 
pected when the external conditions arc 
changed 

ki Qi iki mi vrs tor nos act at 1,000 

Kll 0\ Ol TS 

11k distance travelled b\ the miming 
secomlan electrons im reuses rupidh with 
the voltage of the x ravs bv which thev are 
produced and becomes large as compared 


to the size of a cell As a result, if small 
test objects such as Ascans eggs are ex- 
posed to x-rays generated at 1,000 kv , it is 
necessary to specify not only the intensity 
of the x-rays, but also the configuration 
and composition of all surrounding ma- 
terial from which lomzmg electrons can 
reach the eggs This is most readily done 
if the test object is closely surrounded by a 
layer of tissue-like material at least as 
thick as the effective range of the electrons 
Then the electrons which enter the test 
object from the surrounding material will 
just compensate for the loss of electrons 
from the test object to its surroundings 
Under therapy conditions, the cells re- 
ceive full electron compensation except at 
the surface, where, with a beam which is 
limited by diaphragms, as is alw r ays the 
case with x-rays, there will be a shortage of 
electrons It is a question whether the 
deficit which exists at the depth of the 
dermal capillaries concerned with erythema 
production is sufficient to be of practical 
importance at 1 ,000 kilovolts We are not 
concerned here with the total length of the 
crooked tracks of the electrons, as re- 
vealed in Wilson cloud chamber photo- 
graphs, but rather with the effective range 
obtained from experiments on the penetra- 
tion of electrons through thm plates Ac- 
cording to the data of Varder (IS), the 
fastest forward recoil electrons produced in 
appreciable amount at a tube voltage of 
1,000 kv can be detected through a thick- 
ness of tissue of about two millimeters 
However, the fraction of the total incident 
electron energy which can penetrate to this 
depth is extremel) small (11), and prob- 
abl) is not significant at depths of more 
than about 0 5 millimeter Furthermore, 
the surface deficit is by no means complete, 
because of electrons contributed b) the air 
and filter in a greater or less amount de- 
pending on diaphragming conditions Ev en 
with radium gamma ravs which give some 
recoil electrons detectable through a centi- 
meter of tissue, Staliel, Simon, and Johncr 
(l'l) were unable to observe significant 
differences m the erv themas produced ev en 
when foils of different metals were placed 
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NUMBER of physical problems must 
be solved before the dosage of x-rays 
N ' produced at voltages from 400 to 
1,000 kv can be placed on a basis as defi- 
nite as the present system of 200 kv 
therapy Some of these questions will be 
outhned and briefly discussed under head- 
ings deahng with the requirements of the 
biologist working with narrow beams and 
small test objects, and of the therapist 
irradiating tissues at a depth 

When living cells are exposed to x-rays of 
sufficient intensity, injury to the cells re- 
sults The problem of therapy is to ad- 
minister this destructive agent with the 
most benefit and the least damage to the 
patient, for there is always damage 

The part of the physicist m this task is to 
analyze and control the physical factors in- 
volved m an exposure to \-rays m order to 
provide a reproducible and systematically 
variable range of conditions of irradiation 
These conditions can then be correlated by 
the biologist m th his observations on the 
effects produced in individual cells and iso- 
lated tissues, and finally by the clinician 
with the therapeutic results obtamed with 
patients 

In the time allotted it will, of course, be 
impossible to attempt a detailed technical 
discussion of the announced subject, in- 
stead, my aim will be to indicate in a gen- 
eral way the extent to which the physicist 
is at present able to extend to the high volt- 
age range the system of dosage which he 
has developed for voltages up to 200 kilo- 
volts 

SYSTEM OF DOSAGE IN USE FOR 200 KV 
THERAPY 

With regard to the effect of irradiation 

1 Presented before the Radiological Society of North 
America, at the Twenty-first Annual Meeting at De- 
troit, Dec 2-0 1935 


on a small test object, such as a single cell 
or a small particle of tissue, the relevant 
physical factors may be distinguished as 
(1) rate of production of kinetic energy of 
high speed ionizing electrons in uni t vol- 
ume per second, (2) duration of exposure, 
and (3) wave length of the absorbed radia- 
tion 

No satisfactory experimental method 
having been found for measuring directly 
either the energy of secondary electrons or 
the amount of ionization produced in tissue 
or fluids, the production of ionization in a 
gas was adopted as a basis of dosage Thus, 
the intensity of irradiation of a small test 
object exposed to a beam of x-rays is speci- 
fied by stating the ionizing effectiveness of 
the beam m free air as expressed m roent- 
gens per minute and measured in a stand- 
ard open air ionization chamber or with a 
calibrated thimble chamber 

For the specification of wave length, di- 
rect and indirect methods have been pro- 
vided which are adequate, if not always 
convenient 

Using the physical basis of dosage here 
outhned, the study of small biologic test 
objects has shown that the response of such 
objects to an exposure measured in roent- 
gens may be regarded, at least to a first ap- 
proximation, as independent of wave length 
up to 200 kv and higher 

In what has been said so far, we have 
been thinkin g about the needs of the biol- 
ogist m his attempt to correlate exposure 
conditions with the biologic effect on cells 
or small particles of tissue which can be ex- 
posed directly to the source of radiation 
We now come to the more difficult problem 
presented by the therapist who wants a set 
of reproducible exposure factors with which 
to correlate his results when irradiated cells 
are located m a large mass of absorbing ma- 
terial exposed to a wide beam Here 
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lion Some of the more discordant results 
were obtained with chambers the walls of 
which were not thick enough to exclude 
electrons from surrounding objects Ap- 
proximate constancy of ionization for wall 
materials of atomic number up to alumi- 
num has been found by two experimenters 
(5, 1G) On the other hand, Mayneord and 
L H Grav are both reported to have found 
differences within this range of wall ma- 
terial (S) An outstanding senousdiscrep- 
anc> of 30 per cent between values ob- 
tained with thick graphite chambers by 
Mayneord and Roberts (14) and by Fried- 
rich, Zimmer, and Schulze (6) has been re- 
moved by revised values which have just 
been published by Friedrich and Schulze 
(5) The average of the recent measure- 
ments inth thick-walled chambers now 
agrees closely with the earlier v alue of 
Glasser and Mautz (7) 

If it could be established that suitably 
designed thimble chambers can measure 
gamma ravs accurately in roentgens, it 
probablj would follow that such cham- 
bers would also measure filtered 1,000 kv 
\-ravs correctly 

1 he statement m the last paragraph 
applies to measurements in air wnthout 
scatter On the other hand, m a water 
plnntom a part of the radiation is de- 
gridcd, as a result of repeated scattering, 
to wave lengths for which the photo-elec- 
tric type of \-ra\ absorption becomes im- 
portant e\ cn m light elements The possi- 
bililv of making correct “air-wall” meas- 
urements wntli such a mixture of wave 
lengths is much more doubtful than m the 
ease of short wave lengths for which the 
Compton scattering tv pc of absorption 
alone is effective Miclilmchcl (In) has 
obtained results with walls composed of 
carbon uul silicon in different proportions 
which lie interprets as indicating the ini- 
poxsibihtv of m ihmg a thimble chamber 
"Inch will have wave length independence 
over the whotex-rav range, and at the same 
tune be ‘ air-walled in the sense of giving 
comet absolute values m roentgens The 
question obvioush calls for further studv 
In the meantime, data bv various workers. 


Failla (3) and Keller (12), for example, are 
sufficient to show the importance of even 
small changes in wall composition on depth 
measurements 

It is worthy of note that the values of 
gamma-ray intensity obtained by thimble 
chambers and other indirect physical meth- 
ods of measurement average 60 per cent 
higher than the values obtained from bio- 
logic indicators which have been calibrated 
against standard open chambers for x-ray 
wav e lengths (2) The advantages offered 
by Drosophila eggs as a means of measur- 
ing directly the biologic effectiveness of 
radiation over the whole range of wave 
lengths used m radiotherapy will be dis- 
cussed m another paper in this sympo- 
sium From a physical standpoint it may 
be said that for measurements in water or 
tissue these eggs are nearly ideal, since the 
whole problem of “air equivalence” of walls 
ceases to exist Also, their small size of not 
over 0 2 mm diameter is very advanta- 
geous in places where the intensity is chang- 
ing rapidly until position, as in the case of 
measurements close to a radium source, or 
at the surface of a w ater phantom 

As an interesting example of the difficul- 
ties which are still being discov ered in con- 
nection wnth the indirect physical methods 
of measuring free air ionization m roent- 
gens for gamma raj s, it may be mentioned 
that Stahel (16) has recently found that his 
calibration of an ionization chamber by 
calorimetric measurements of gamma-ray 
absorption in hexane gives a value for en- 
ergv in ergs per roentgen ov er 100 per cent 
higher than the results obtained by other 
methods He ascribed this difference to 
exothermic chain chemical reactions ini- 
tiated bv the gamma-ray energy and 
affecting the calorimetric measurements 
It would seem possible that m some ab- 
sorbing materials not only additional heat 
but also additional ionization might be 
produced b} such secondary chemical pro- 
cesses 

MCASURcvinxT or WAVE LCVGTH 

Crvstnl spectrometers have been de- 
signed bv a number of experimenters. 
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in contact with the skin, although such 
differences were readily obtained with 
Drosophila eggs, photographic films, and a 
thm-walled ionization chamber 

Thus it seems unlikely that at 1,000 kv 
any very considerable diminution m shm 
damage will be found to result from elec- 
tron deficit at the surface This effect 
should, of course, not be confused with the 
effect of back-scattered \-rays on shm dose 
at different wave lengths This latter ques- 
tion has been discussed by Launtsen in 
some detail (13) 

The definition of the “roentgen” is am- 
biguous with regard to the inclusion of the 
ionization due to the different types of 
secondary v-rays generated in the test i ol- 
ume of air For this reason, and because of 
the inadequacy of intensity in roentgens as 
a specification of surface dose, it has been 
urged that a better experimental basis of 
dosage should be developed As yet, how- 
ever, no substitute physical method is 
available Pending the development of 
such a method we may consider the possi- 
bility of measuring intensity in roentgens 
up to 1,000 kilovolts 

OPEN CHAMBER MEASUREMENTS 

The possibility of measuring gamma 
rays in roentgens by the open chamber 
method has been investigated by various 
workers (1, 4, and 14) 

The definition of the “roentgen” de- 
mands that all of the ionization due to the 
secondary electrons produced in the test 
volume of air should be measured In the 
open chamber, as applied at ordinary volt- 
ages, this is accomplished through a process 
of compensation whereby the ionizing elec- 
trons which are lost from the test volume 
are replaced by others entering from the 
outside With gamma rays, this compen- 
sation would requue a chamber several 
meters long The use of such a chamber 
with available quantities of radium seems 
to be out of the question on account of 
serious technical difficulties connected with 
diaphragming, current measurement, and 
disturbing effects of secondary radiations 
These same difficulties, in a lesser degree, 


apply to \-rays produced at voltages above 
400 or 500 kilovolts It may be possible 
with suitable precautions to make open 
chamber measurements up to 1,000 kv 
with reasonable accuracy, but the question 
calls for further study In any case the ap- 
paratus must be inconveniently bulky, the 
distance between the limiting diaphragm 
and the collector bemg especially impor- 
tant (1) 

The difficulty encountered m using the 
open chamber with high voltage \-rays and 
gamma rays has stimulated considerable 
interest in the concept of an ‘air-walled” 
chamber, mtroduced years ago by Fncke 
and Glasser The definition of the “roent- 
gen” demands that all ionization resulting 
from energy absorbed m material other 
than air shall be excluded from the meas- 
urement According to the air-walled 
chamber idea it should be possible to com- 
press the air surrounding the test volume 
into a solid shell without altering the 
compensating interchange of secondary 
electrons between the test volume and its 
surroundings If, instead of this imaginary 
shell of compressed air, we substitute a wall 
of material having the same atomic proper- 
ties as air with regard to the absorption of 
x-rays and secondary electrons, then we 
would have what is called an air-walled 
chamber which should measure \-rays di- 
rectly m roentgens Encouragement was 
given to this point of view by some theo- 
retical treatments of the problem, espe- 
cially that of L H Gray (9) Recently a 
number of authors have made measure- 
ments on radium with thnnble-type cham- 
bers and published their results expressed 
in roentgens Other writers, for example 
Edith Quimby (17), have insisted that it is 
not proper to express such measurements 
m roentgens without first re-defining the 
roentgen 

Considerable weight has been lent to the 
latter point of view by the large discrepan- 
cies which have existed between the results 
obtained by different investigators for the 
intensity of the gamma ray output of 
radium However, recently published 
work has somewhat improved this situa- 
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tion Some of the more discordant results 
were obtained with chambers the walls of 
which were not thick enough to exclude 
electrons from surrounding objects Ap- 
proximate constancy of ionization for wall 
materials of atomic number up to alumi- 
num lias been found by txvo experimenters 
(5, 10) On the other hand, Mayneord and 
L H Gray are both reported to have found 
differences within this range of w-all ma- 
terial (S) An outstanding serious discrep- 
ancy of 30 per cent between \alues ob- 
tained with thick graphite chambers by 
Mavncord and Roberts (14) and by Fried- 
rich, Zimmer, and Schulze (0) has been re- 
mo\ed by revised xalues which have just 
been published by Friedrich and Schulze 
(5) The axerage of the recent measure- 
ments with thick-walled chambers now 
agrees elosclv with the earlier \alue of 
Glasscr and Mautz (7) 

If it could be established that suitably 
designed thimble chambers can measure 
gamma raxs accuratch in roentgens, it 
probablx would follow that such cham- 
bers would also measure filtered 1,000 kv 
\-raxs correctly 

The statement in the last paragraph 
applies to measurements in air without 
scatter On the other hand, m a water 
phantom, a part of the radiation is de- 
graded as a result of repeated scattering, 
to wa\e lengths for which the photo elec- 
tric tvpc of x-ra\ absorption becomes im- 
portant even m light elements The possi- 
lulitx of making correct “air- wall’ meas- 
urements with such a mixture of wa\c 
lengths is much more doubtful than in the 
case of short wne lengths for which the 
Compton scattering txpe of absorption 
alone is cffictn e Aliehlmckcl (17) has 
obt lined rt suits until walls composed of 
earlxm and silicon m different proportions 
which he intcqirets as indicating the* nn- 
possibiliie n f nnkmg n thimble chamber 
which will ho\e wine length independence 
o\e r the whole x rax range, and at the same 
tune 1 r "ur w tiled" m the sense of gixmg 
correct ihsoluti \ allies m roentgens 1 lie 
question obnoush e ills for furthir study 
In tin nu mtinu dita In \ inmis workers, 


Failla (3) and Keller (12), for example, are 
sufficient to show the importance of exen 
small changes in wall composition on depth 
measurements 

It is worthy of note that the values of 
gamma-ray intensity obtained by thimble 
chambers and other indirect physical meth- 
ods of measurement a\ r erage 60 per cent 
higher than the values obtained from bio- 
logic indicators wdiich have been calibrated 
against standard open chambers for x-ray 
wax e lengths (2) The advantages offered 
by Drosophila eggs as a means of measur- 
ing directly the biologic effectiveness of 
radiation ox r er the whole range of xvave 
lengths used m radiotherapy will be dis- 
cussed in another paper in this sympo- 
sium From a physical standpoint it may 
be said that for measurements in w ater or 
tissue these eggs are nearly ideal, since the 
xxhole problem of “air equivalence” of walls 
ceases to exist Also, their small size of not 
ox er 0 2 mm diameter is x'ery adx anta- 
geous in places where the intensity is chang- 
ing rapidly with position, as in the case of 
measurements close to a radium source, or 
at the surface of a xxater phantom 

As an interesting example of the difficul- 
ties w Inch are still being discox ered in con- 
nection with the indirect phj sical methods 
of measuring free air ionization in roent- 
gens for gamma rajs, it may be mentioned 
that Stahel (16) has rccentlj r found that his 
calibration of an ionization chamber bj r 
calorimetric measurements of gamma-rax' 
absorption in hexane gi\ es a x alue for en- 
ergx m ergs per roentgen ox cr 100 per cent 
higher than the results obtained bj other 
methods He ascribed this difference to 
exothermic chain chemical reactions ini- 
tiated bj the gamma-rax cnergx' and 
affecting the calorimetric measurements 
It would seem possible that in some ab- 
sorbing materials not onlx additional beat 
but also additional ionization might be 
produced bx such sccondarx chemical pro- 
cesses 

xirxsiRrxn xt or xiaxt LrxGTir 

Crxstal spectrometers lnxe been de- 
signed bx a number of experimenters. 
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which permit measurements with voltages 
up to the neighborhood of a million These 
measurements are difficult because of the 
extremely small deviations suffered by such 
short wave lengths, and they are entirely 
unsuitable for routine use outside of a 
physical laboratory Most of the observa- 
tions with high voltages have been corre- 
lated with voltage measurements made 
with large sphere gaps, using the calibra- 
tion curves of the American Institute of 
Electrical Engineers These values have 
recently been found to be too high by 
about 7 per cent in the neighborhood of S00 
k\ by two independent methods (10) 
Likewise Tuve, at Washington, found that 
Ins sphere gap was indicating 30 per cent 
too high, presumably due to corona and 
space charge in the air of the room, thus 
indicating that sphere gap measurements 
should be used only with considerable dis- 
cretion Launtsen has found that, con- 
trary to the case with low voltages, a point 
gap is more dependable than a sphere gap 
at high voltage As with low' voltages, the 
values obtained by absorption measure- 
ments on the radiation emitted may be 
used as a measure of quahty Such meas- 
urements demand considerable care m the 
choice of experimental conditions and m 
the interpretation of the data 

It may be mentioned that the measure- 
ment of tube milliamperage, which at low 
voltages is so useful as a means of main- 
taining a constant output, encounters com- 
plications at high voltages partly in con- 
nection with wave form effects and partly 
as a result of gas discharges m the tube 

SUMMARY 

Summarizing, it may be said that the 
difficulties which are met m making open 
chamber and “air-wall” chamber measure- 
ments up to 1,000 kv have not yet been 


completely solved No physical method at 
present available can be depended on to 
measure correctly the mixture of primary 
and degraded radiation found at a depth 
either in a water phantom or under therapy 
conditions m a patient The ionization 
produced at the surface of a water phan- 
tom by a diaphragmed beam is not uni- 
quely determined by the intensity of the 
direct and scattered x-rays at the surface 
because of incomplete compensation of long 
range electrons Whether this fact pos- 
sesses any practical importance with re- 
gard to skin erythemas for 1,000 kv x-rays 
is doubtful 
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m MEASUREMENT of the mten- 

II W1 Slty of x ' and S amma ' ra y s b i r 

nil W 1 mcans of hvmg organisms and 
tissues as indicators of dosage has been 
a common practice for many years As 
early as 1015, Ritter correlated the 
amount of effect of x-rays on growing 
seedlings with doses measured by the 
pastilles then m use Later Jungling 
employed both beans and mice for similar 
measurements The mice and other large 
laboratory animals proved unsatisfactory 
for the purpose because of complications 
which were not then understood To 
simplify the experiment and to obtain 
clear-cut results, cells and small organisms 
ha\e been found more useful In these, 
scattered radiation can be disregarded , 
the entire organism is uniformly irradiated, 
and the complications met with when a 
small part of a large body is exposed are 
absent The vanetv of biological ma- 
terials which have been used in these 
experiments is surprising Bacteria, 
\easts, and spores of various kinds, alga? 
and seeds of different sorts, protozoa, the 
eggs of worms, insects, frogs, and sala- 
manders, tadpoles, cluck embn os, and 
hnal tissues, water fleas, tissue cultures 
and tumor particles — all of these ha\e 
\ielded \aluablc information for the solu- 
tion of radiological problems 

I he reaction which is most often used 
as a criterion of the effect of radiations 
involves a fundamental characteristic of 
living protoplasm, n imclv, the power of 
growth and reptir \ sufficient dose 
liters the rate and direction of growth 
kvll division is slowed down with the 
rvsnlt that development is stunted or 
ibntmn d oritmnv be complctelv stopped 
bv de ith Even in adult tissues the 

1 I’ri < tuc<l twfoM Uir ltaijmlopnl Socit 1\ of North 
\iirn*i at sin T\wnt\ lira \nmial Moctmc it 
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effect which is measured is of the same 
order Radiations retard the process of 
regeneration, so that damaged cells cannot 
be replaced by healthy new growth, and 
injury ensues This change in the rate 
and direction of growth is most easily 
measured in small, actively growing cells 
and organisms 

The relation between dose and amount 
of effect is illustrated by experiments on 
the eggs of the fruit fly, Drosophila The 
criterion of effect is the proportion of 
eggs m a sample which survive and hatch 
as larvse In Figure 1 are shown the 
results of more than two hundred tests 
in which various doses, measured in 
roentgens, were administered under defi- 
nite experimental conditions It is clear 
that the percentage of eggs surviving 
after each dose is fairly constant From 
the curve, drawn to fit the data, one may 
determine the survival percentages which 
may be expected to follow any dose within 
the range shown m the figure The same 
procedure is earned out when other kinds 
of test objects are used Thus, the ratios 
between the number of mitoses in irra- 
diated tissue culture preparations and in 
the controls, or the proportion of bactena 
which form colonies after receiving defi- 
nite doses of radiation can be expressed 
by a similar graph 

The curve shows that the amount of 
effect differs greatlv among similar indi- 
viduals Some are killed or injured bv 
small doses while others remain alive 
even after lieavv doses This is because 
tliev differ in sensitiveness to radiations 
as well as to all other injunous agents 
It is also apparent that the results of 
repeated tests made under exaeth corre- 
sponding conditions are bv no means iden- 
tical Differences alwavs occur, but in 
favorable material thev are not great as 
the results shown in Figure 1 indicate 
l'U 
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In the tests from which these results were 
obtained, the potential used was 120 kv , 
the filtration being 0 25 mm Cu and 1 mm 
A1 Statistical analysis shows that the 
probable error of a single observation is 
±3 per cent The maximum deviation 
is 7 per cent These tests were made over 
a period of five years, during which time 
the stocks of wild flies which furnished 
the eggs were repeatedly changed, but 
the eggs have maintained the same average 
sensitiveness Experiments made bj r 
others in this country and m Germany 
show that eggs from any stock of these 
wild flies are nearly alike m then- response 
to \-rays (5) In this respect they are 
superior to the usual dosimeters, which 
must occasionally be recalibrated 

So constant and dependable is then- 
response that it can be used as a measure 


of dosage Thus, if half of the eggs 
survive after receiving about 190 roent- 
gens, it is also true that when this pro- 
portion survives after an exposure to an 
unmeasured dose, the eggs must have 
received about 190 roentgens So, also, 
if any other percentage of survivors is 
obtained, the dose which was given can 
be determined with considerable accuracy 
by reading from the curve the number of 
roentgens corresponding to that per- 
centage 

It has been customary, when recording 
survival percentages obtained m tests 
with Drosophila eggs, to note the dose m 
roentgens, as measured m this way The 
number thus obtained is called the “bio- 
logical dose,” and is expressed in "bio- 
logical roentgens ” Strictly speaking, 
this use of the term “roentgen” is in- 
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correct, but it is a convenient way to 
compare the magnitudes of the biological 
and phvsical doses Ob\ louslv , m the 
senes of c\penmcnts recorded in Figure 1 
the two units are equivalent, but they 
arc also equivalent over a wide range of 
w iv c lengths 91ms, in tests made with 
Cireii7 rnvs produced at 12 k\ , the doses 
ditcnnined bv the biological method and 
bv the most cartful open chamber methods 
igreed withm 1 per cent (h) , and at higher 
voltages thev also agree, as will be shown 
prist nth 

but if the two units art tqmv llent 
wh\ should iht biological method bt 
mid it ill, cspeeiillv muci it is tnne- 
lonsummg and requires care and e\pen- 


enee m its use’ Three experiments illus- 
trate its value First, it has been used in 
making depth dose measurements More 
than ten years ago, Junghng (4) and 
Glocker (2) employed bean seedlings for 
this purpose Recentlv , Husse} has used 
Drosophila larere as test objects for de- 
termining depth doses in paraffin, and I 
have emplovcd the eggs of these files m 
the measurement of d.pth doses m a 
water phantom It is probable that the 
biological material responds to soft, scat- 
tered radiation which ordinary dosimeters 
fail to measure aceuratclv 3 hus the 
dose measured in biological roentgens 
nun be greater than that measured 
b\ phvsical meins, but the former more 
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correctly expresses the activity of the 
radiations at varying depths below the 
surface 

A second application of the biological 
method of measurement is in the determi- 
nation of the relation between wave length 
and biological effectiveness The results 
of early experiments on this subject were 
contradictory because many times the 
biological conditions were not good, and 
because accurate physical measurement 
was impossible But as these sources 
of error have gradually been eliminated, 
the results have become more and more 
concordant Tests with Drosoplnla eggs 
show that equal doses of wave lengths 
produced at potentials between 12 and 
550 kv result m equal quantitative data 
(G) The same conclusion has been 
reached in tests with protozoa, wheat 
seeds, peas, beans, the eggs of A scans, of 
the green bottle fly, tumor tissue particles, 
and tissue culture preparations Evi- 
dence from a very different source is 
presented by Timofeeff-Ressovshy, who 
shows that the number of mutations pro- 
duced in Drosophila by radiations is 
independent of wave length, and is purely 
a function of the dose (7) In such cases, 
the dose, expressed m biological roentgens, is 
equal to that expressed in the physical unit 
In the third place, fly eggs or other 
suitable material can be used to measure 
the activity of gamma rays Such an 
experiment is rendered difficult by the 
fact that the eggs must usually be exposed 
at very short distances from the source, 
and if an extended source, such as a tube 
or plaque, is employed, the intensity will 
not be uniform over the field occupied 
by the test objects This difficulty has 
been avoided by Exner and Packard (1), 
who used an applicator m which highly 
concentrated radon was held m a bulb 
so small that it could be considered as a 
point source This was enclosed in a 
spherical shell of Pt 0 5 mm in thickness, 
which served as a filter Outside of the 
latter was a shell of bakelite, 4 mm m 
thickness, the surface of which was every- 
where 1 cm from the source The eggs 


were placed on this surface In such an 
applicator the standard conditions for the 
measurement of gamma rays are realized 
The eggs were removed alter they had 
received various doses measured m milh- 
cune-hours When the percentages of 
survivors were plotted in the usual way, 
the points were found to he along the 
curve already obtained m the x-ray experi- 
ments (Fig 2) The course of this curve, 
therefore, is not affected by the wave 
length of the radiations used It is now 
possible to determine directly the gamma- 
ray dose in terms of biological roentgens 
For example, 50 per cent of the eggs sur- 
vive an exposure of 38 milhcune-hours, 
but this proportion is found also after an 
exposure to 190 roentgens The two 
doses are, therefore, equivalent in then 
biological effect under the conditions of 
this experiment In other words, one 
millicune-hour is equivalent to five bio- 
logical roentgens 

This value is below that found by many 
physicists, who state that under the same 
conditions of filtration and distance, one 
millicune-hour equals from eight to ten 
roentgens The reason for this difference 
cannot now be stated with assurance, but 
it is probable that the values determined 
by physical methods may vary with the 
geometrical form of the thimble chambers 
employed, and that they may prove to be 
much too high Another point to be 
considered is that, whereas the thimble 
chambers record the average intensity m 
a volume of air two or more millimeters 
in thickness, the eggs register the intensity 
at a point, since their diameter is a small 
fraction of one millimeter This is im- 
portant in view of the fact that the in- 
tensity of radiation changes very rapidly 
in the short distances which are used in 
these experiments 

The experiments with fruit fly eggs 
and other test objects show that it is 
possible to measure accurately the activity 
of x-rays and gamma rays in terms of the 
biological roentgen, and it is the biological 
activity of these rays which is the salient 
point in dosage 
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THE RATE OF RECOVERY OF HUMAN SKIN FROM THE EFFECTS OF HARD 
OR SOFT ROENTGEN RAYS OR GAMMA RAYS 1 
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|||T 1S well known that a given quantity presented are completely inadequate to 
I of radiation is better tolerated by Support the conclusions drawn, observa- 
human tissues if it is administered in tions having been made on only a very 
small doses over a long period of time, than few cases (four or five 1 ) In some m- 
ina single dose or in a few large ones within stances, results obtained with' one set of. 
a short time The greater the fractiona- conditions have been made the basis for 
tion^ the more radiation can be delivered conclusions regarding quite different types 
Tins is obviously because in the intervals of radiation or schemes of fractionation 
the tissues recover to a certain extent from Elaborate methods of treatment have been 
tjie damage caused by the radiation developed on meager experimental data 

this recuperation were the same for all A review of the literature emphasizes 
tissues, there would be no advantage in the statements just made It may be 
dividing the dose , the normal tissues would well to examine the data which have been 
tolerate more, but so would the diseased most widely accepted 
tissue However, it has been found clim- Kmgery (1), having observed that more _ 
cally that in many types of malignant radiation could be delivered if the dose was ’ 
tumors it is possible by dividing the doses divided, realized that this must be due to 
to produce regression of the lesion without recovery of some sort He supposed that 
marked permanent damage to the normal irra diation produced some hy pothetical \ 
tissues, whereas this was usually impossible de composition product in the tissues 
with a single massive dose This means The rate of loss of radiation.effect would be 
that recuperation must proceed more in direct ratio to the elimination., of this 
rapidly in the normal than in the diseased d ecompo sition product He assumed that 
tissues m such cases this rate of loss would follow the same law 


In some anatomical areas, the breaking 
down of the skin is one of the limiting fac- 
l tom to the amount of radiation which can 
\ be given In others, the possibility of 
lymphedema and late necrosis of the 
deeper tissues will be the controlling factor 
in the amount and the method by which it 
is administered It is important, however, 
to know how the skm behaves under 
^ different conditions of irradiation 

Since the beginning of divided dose 
methods, observations have been made on 
the amount of radiation tolerated by the 
skm under different schemes of treatment 
However, the results obtained by different 
observers show wide discrepancies In 
most of the published reports, the data 

i presented before the Radiological Society of North 
America at the Twenty-fust Annual Meeting at 
Detroit, Dec 2—0, 1935 


as certain other chemical and biologic re- 
actions, which could be represented by a 
logarithmic curie Note that he assumed a 
logarithmic curve , and then set about proving 
its existence Working with l ow volt age 
unfiltered roentgen rays, he found that a 
full dose could be repeated afte r 14 days' 
He does not specify what he means by a 
full dose, nor describe the effect produced, 
nor tell how he decided m favor of 14 days 
rather than — say — 12 or 16 Nor does he 

specify the number of patients used in mak- 
ing the determination, nor give any idea 
of how the reactions differed among them 
However, he went on to determine that 75 , 
per cent of tKeTullMbse could be repeated.^ 
after seven days, and 50 per cent .after/ 
three and one-half days On this basis it 
is reasonably assumed that the residual 
effects after three and one-half and seven 
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effect, must have a rather wide range 
However, a yalue-aLG per cent per day is 

mm o f co pper, and jkis assumed that the 
daily increment of this amount will main- 
tain the tissues at a constant pom t as 
regards effective radiation Thishypothe- 
sis is based on the assumption that skin 
recovery must follow a simple exponential^ 
law 

This value of 6 P£T_ce nt recovery in a day. 




is very much less than th at whichjias_been 
found experimentally by anyjnvestigator, 
no matter~how"'small his senes of tests 
Smce, however, this factor is obtained 
from an entirely different type of observa- 
tion than those about to be discussed, it is 
not surpnsmg that they do not agree 
This difference will be discussed later m 
the paper, in relation to the expenmental 
results herein reported 2 

The expenmental data m the literature 
may be bnefly reviewed With the excep- 
tion of Kmgery’s, already mentioned, they 
refer to radiation of the quahty ordmanly 
used m deep therapy, namely, from 160 to 
200 kv , and from 0 5 to 2 0 mm copper 
filter The intensities used by vanous 
investigators ranged from 4 to 60 r per 
minute, but for any single experiment re- 
ported, the intensity was kept constant 

£jnzi_(5) found by clinical tests on many 
patients that 200 per cent of_ajtmld_ery-[ X 
thema _dose, given m four equal doses' 
spread three or four days apart, produced 
the same skin reaction as 100 per cent at 
one sitting 

Stenstrom and Mattick (6) treated two 
adia ccnt 10 X 15 cm a reas on_the_b reast 
in five cases of_carcmoma The upper 
always received 100 per cent of their 
erythema dose, and the lower 4 X 30 to 
4 X 37 5 per cent, at about three-day 
intervals The tabulated obsen ations 
show wide variations in the results Their 
conclusion that the data indicate a recov- 




days are 50 and 25 per cent, respectively 
These results apparently verify the original 
assumption of logarithmic loss of radiation 
effect The curve passing through the 
expenmental points can be expressed by 
an exponential equation of the form 

Q = Qo e-*, 

where Q 0 is the initial dose of radiation, 
Q is the amount remaining after the time t, 
e is the base of natural loganthms, and p 
an exponent which depends on the rate of 
recovery Since it is known that half the 
effect is gone m three and one-half days, 
the equation becomes 

50 = lOOe -37 ’" 

This may be solved for p, which is found 
to be 0 198 Puttmg this value for p in 
the first equation, the amount left at the 
end of one day is found to be 82 per cent, 
which corresponds to a loss of 18 per cent 
of the .effect of the radiation during the. 
first_day It is, therefore, assumed that if 
18 per cent of the original dose is added 
daily, the tissue should be kept at the 
“saturation? point for radiation effect 
With the quality of radiation and the type 
of treatment used, Kingery satisfied him- 
self that this was true clinically He 
apparently made no effort to test any 
other type of curve, any other daily factor, 
or find the limitations of his method 
Pfahler and Weatherwax (2, 3, and 4) 
have greatly extended Kmgery’s method 
and his conclusions, without, however, 
having done any actual expenmental 
work Based upon chmcal expenence as 
to when it is possible to repeat a full dose, 
for vanous qualities of radiation, values 
for p m the above equation have been 
worked out, and from these the daily loss 
for the types of radiation m question 
Since it is not known what amount of 
radiation effect may still be present in the 
tissues when the dose can be safely re- 
peated (say, 1 per cent or 10 per cent), and 
since the interval is stated m rather wide 
terms (from S to 12 weeks in a given type 
of radiation), it is evident that the value 
of fi, and hence of the daily loss of radiation 


5 Since the present paper was Witten, an article has 
appeared by Pfahler m which he states that, as a result 
of ■Reisnedajvorh (herein discussed), he feels that the 
saturation dosage at any point or any day should be 
increased b> 20 per cent (12) 
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ery of 8 per cent daily seems quite un- 
justified, yet this figure is often quoted 
Liecliti (7) used a more satisfactory 
method for making such a comparison 
He irradiated on one thigh of each of 13 
individuals, three small fields, with 60, SO, 
and 100 per cent of a sharp erythema dose 
On the other thigh he used three separate 
exposures of 33 3 per cent, at different 
intervals, from 26 minutes to 06 hours 
\ He found no ..differe nce b etween the single 
1 exposure and the divided~doses fordnler- 
j vals less than 12 ~ hours For' '24-liour 

mfervalsTie found 3 >03 3 per cent equal 
to So per cent at one sitting, for 4S-hour 
intervals to 75 per cent, for 72-hour inter- 
vals, to 60 per cent However, each of 
these findings is based on only two patients 
It is to be regretted that he did not com- 
plete a larger series of these tests 
Hplfelder (S), using small (2 X 2 an ) 
fields on each thigh of six individuals, 
tested various divisions of irradiation 
based on Pfahler's saturation curves, and 
came to the conclusion that the recovery 
factors given were much too low, he did 
not, however, derive factors of lus own 
Borak (9) treated three small senes of 
patients with ISO r daily Three cases 
\ 'were given JO X ISO r, and showed noth- 
ing, two cases -with 12 X ISO r showed 
i strong pigmentation, one each with 15 
^4 and IS X ISO r had marked epidermitis 
Since these three groups were treated for 
different lesions on different parts of the 
body, no conclusion seems justified from 
so few cases If the groups had been 
larger, worth-while data would have been 
obtained 

It is apparent that all the reports thus 
far mentioned are based upon very scanty 
data, the literature contains others, draw- 
ing conclusions from even fewer cases 
Since it is known that there are marked 
differences m the reactions of various 


ki 

e rythema reaction s, W uswg an erythema 
metay to._determme .the intensity of the 
reaction, and following each test by daily 
observations over a_ period of several 
weeks His standard reaction was a very 
sharp erythema, produced by 1,000 r 
(measured m aw) on a field 2X2 centi- 
meters Such a reaction is difficult to 
specify exactly However, m every test, 
lie plotted the daily observations as a 
curve, so that comparisons may be made 
on various bases He used six small fields 
on each thigh One field on every patient 
was given the standard dose, the others, 
various combinations, so that direct com- 
parisons could be made A considerable 
number of individuals were used, so that 
the final results represent adequate aver- 
ages With equal daily treatments, Reis- 
ner. found the doses given in Table I to 
produce the same results 


TABLE I — VARIOUS FRACTIONAL DOSES 
WHICH PRODUCE THE SAME EFFECT IN 
HUMAN SKIN, ACCORDING TO REISNER 


No 

No Roentgens 

Total 

Percentage 

Irradiations per Irradiation 

Roentgens 

Total Dose 

1 

1,000 

1,000 

100 

2 

050 

1,300 

130 

3 

500 

1,500 

150 

4 

400 

I 600 

160 

7 

300 

2,100 

210 

12 

200 

2,400 

240 

27 

100 

2,700 

270 


In order to find the shortest interval 
during which recovery could be shown, he 
used 2 X 50 per cent on several fields, 
varying the interval between one and 12 
hours After four hours, the divided dose 
gave a less marked reaction 

The total dose which gave the standard 
effect m a given number of days could be 
given in equal daily doses, m doses twice 
as great given every second day, or three 
times as great given every third day, 
without producing marked differences in 
the reaction curves, although the final 
result was usually somewhat less marked 


individuals to radiation, it should be 
evident that before any conclusion can be 
reached it is necessary to make enough 
tests to obtain an average effect Two 
such investigations have been published 
Reisner (10) made an extensive study of 


with small daily doses 

Duffy, Ameson, and Voke (11), believing 
that the sharp erythema generally used as 
the standard reaction could not be deter- 
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mined as accurately as a threshold effect, 
and recognizing that many tests must be 
made in order to obtain average results, 
earned out an extensive senes of tests on 
this basis The reactions from two equal 
doses given at 24- or 4S-hour intervals 
were compared with those from the stand- 
ard single dose Their fields were 10 X 10 
cm over the extensor surface of the fore- 
arm, their standard threshold dose, 525 r 
(measured m air) (This field, which 
seems rather large, was chosen because it 
was comparable with the fixed field ir- 
radiated by the four-gram radium element 
pack of the Memonal Hospital, since it 
was planned to compare reactions pro- 
duced by the two types of radiation ) 
They found the following doses to give the 
same final results 

Single irradiation, 525 r = 100 per cent 

Two irradiations, 24-hour interval, 2 X 
400 r = 150 per cent 

Two irradiations, 48-hour interval, 2 X 
425 r = 160 per cent 

They conclude that 69 per cent of the 
effect of the first exposure is lost in 24 
hours, or 76 per cent m 48 hours Their 
method of arriving at this figure is as 
follows Of the first 400 r, enough must 
remain at the end of 24 hours to give, when 
added to the second 400 r, effectively 525 r , 
that is, 125 effective r 3 must be left This 
implies that recovery from the effect of 
400 r — 125 r or 275 r has taken place 
Expressed numerically, recuperation 
275 

equivalent to or 69 per cent has 
occurred 

The same calculations applied to Reis- 
ner’s data give 46 per cent m 24 hours 
These two results are not m good agree- 
ment, but both are considerably higher 

1 The term cfleclne r must not be interpreted to 
mean that anj number of roentgens of radiation actu 
a 1> remain in the tissues The above calculations do 
not in nnj sense lmplj a decaj of radiation analogous 

to the decaj of radon At present there is no informa 
lion regarding the mechanism of the action of radiation 
on tissues which is applicable to tins problem It can 
0,1 ' l ^at the radiation acts as if there were a 

certain amount remaining at anj specified time 


than the "saturation” values Since Reis- 
ner’s observations were made on a very 
sharp erythema, and Duffy, Ameson, and 
Voke’s on a threshold, it is not surprising 
that the results do not agree It might be 
expected that there would be greater re- 
covery in the case of the smaller original 
dose 

The method of Duffy et al seems to offer 
the best means for obtaining accurate in- 
formation, even though it be granted that, 
in general, therapeutic irradiations produce 
sharper reactions It was felt desirable to 
extend their work to other divisions of 
irradiation and to other quahties of radia- 
tion This has been done, and the results 
are here presented 

The hard x-rays used were exactly the 
same as those of Duffy and his co-workers 
200 kv (peak), 0 5 mm copper filter, 50 
cm target-skm distance, about 60 r per 
minute All doses stated are measured m 
air The fields used were 10 X 10 cm 
over the extensor surface of the forearm of 
male patients, mostly from the intra-oral 
clinics of the hospital Since the present 
authors had assisted in reading many of 
the erythemas in the earher work, and 
expected that Dr Duffy and Dr Ameson 
would read some of the later ones, it was 
felt that the results of both series would be 
consistent, and that finally all the data 
could be handled together 

The threshold skm dose' 1 * for all x-ray 
tests is defined as that quantity of radia- 
tion which, delivered in one exposure, at 
the rate of from 40 to 60 r per minute, 
produces in 80 per cent of all patients a 
visible pigmentation within one month, 
and m the others no visible reaction For 
gamma rays, the intensity of irradiation is 
much lower, and the time limit must be 
extended to six weeks, but the method of 
apply ing the test is the same 

4 In former papers, this quantity of radiation has 
been referred to as the threshold erythema dose This 
has giien rise to some misunderstanding in other 
institutions, where different criteria of erythema are 
used Since what is observed is not actually an erv- 
thema which may be transient but a pigmentation 
which persists for some tune it seems better to refer 
to this dose as the threshold pigmentation dose or 
sim pi} the threshold shin dose 
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The paper of Duffy ct a I presented 
results for 24- and 4S-hour internals 
Longer and shorter ones have now been 
used, and the final results of the whole 
senes are given in Table II It is evident 
from this table that recovery sets in 
promptly, and at a rapid rate, half of the 
effect being lost in the first 12 hours The 
reco\ery rate continually decreases, how- 
ever, so that dunng the third and fourth 
days there is only 6 per cent more recovery 
than dunng the first two days 

It is of interest to plot these data on a 
curve to show the vanation of loss of radia- 
tion effect with time after the first irradia- 
tion This is done m the lowest curve of 
Figure l- A Each point on this curve 

represents the percentage of radiation 
remaining effective at the time indicated 
after its administration, as determined m 
the manner just descnbed, the values 
being those of Column VII, Table II 
They apply only to the case in which the 
radiation is administered in two equal 
doses, and when the individual doses are 
less than the standard threshold dose 
The upper curve is based on the Pfahler- 
Weatherwax saturation scheme, with a 


recuperation of 6 per cent daily for this 
type of radiation , the intermediate one is 
Reisner’s, for 24- and 48-hour intervals 
The two experimentally determined curves 
do not differ greatly, in comparison to the 
divergence of either from the Pfahler- 
Weatherwax curve As has already been 
stated, the experimental ones are for 
different effects, and are obtained by 
different methods of observation 

The percentage of radiation effect lost 
dunng any period (or the percentage of 
tissue recovery) is obtained by subtracting 
from 100 per cent the -values of the per- 
centage remaining effective These values 
for recovery are given in Column VI, and 
in the curve of Figure 1-B 

It is impossible to express the expen- 
mental data by a simple exponential 
curve However, any curve may be ex- 
pressed as the sum of exponential terms, 
in an equation of the type 

Q = Qo(ae" M 4- be - -"’ 1 -f- ce~ Mt ) 

In this manner, curve (1) can be fairly well 
expressed by the equation 

Q = Qo(0 6Ge -1 6 1 - 0 17e-° 52t + 

0 37e- OMt ) 







MacCOMB and quimby recovery of human skin 


201 


TABLE n — RECUPERATION OF HUMAN SKIN AT DIFFERENT INTERVALS AFTER 





ROENTGEN 

IRRADIATION 



I 

Interval 

Hours 

II 

Total No 

Irrad 

III 
r per 
Irrad 

IV 

Total 

r 

V 

Total Dose 
in Percentage 
of Stand 
Single Dose 

VI 

Percentage 

Recovery 

during 

Interval 

VII 

Percentage 

Remaining 

after 

Interval 



(1 

525 

525 

0 

2 

320 

640 

12 

2 

350 

700 

(24 

2 

400 

800 

(48 

2 

425 

850 

96 

2 

440 

880 

24 

3 

275 

825 

24 

5 

185 

925 


lOO) 11 



65 

122 

36 

64 

16 

133 

50 

50 

27 

152 

69 

31 

os; 

162 

70 

24 

52] 

168 

81 

19 

8 

157 

(Compare 48 hours 

162 per cent) 

18 

170 

(Compare 90 hours, 108 per cent) 

6 


5 This column indicates the total number of tests made to determine the tabulated data It includes, of course 
those which were too high or too low, as well as those which finally proved to be correct Fewer tests were neces- 
sary in the present senes because the very well established points of the first senes made possible close approxi- 
mations to the correct doses before the expenments were begun Each point established makes subsequent ones 
easier 

« The value in parentheses are those determined by Duffy Ameson and Yoke 


However, such an expression is of little 
value, for it is probable that experimental 
values for a larger number of days would 
not fall on the prolongation of the curve 7 
There is no reason for thinking that the 
loss of radiation effect should follow a 
simple exponential curve Kmgery as- 
sumed a simple reaction product which he 
thought should follow a chemical law of 
mass action But the action of radiation 
in producing tissue changes is obviously a 
complicated chain of chemical and biologic 
phenomena, and must be much better 
understood before there is any hope of 
reducing it to a mathematical formula 8 

7 The method of determining the coefficients and 
exponents in such an expression is too complicated to 
go into here It is, however based upon procedures 
which render extrapolation beyond the known points 
of little \ alue 

* Since the present article has been written an inter 
esting theoretical discussion of a variable recovery 
factor by Hoffman and Reinhard has appeared (14) 
Using statistical methods, and considering an idealized 
slice of tissue they develop expressions for the number 
of cells remaining undamaged and for those recovering 
from damage under various conditions of irradiation 
Tor certain specified recovery’ factors for the first 24 
hours including those of Stenstrom and Mattick (6) 
and of Duffy Ameson and Voke (11) they give sets 
of curves showing possible courses of recovery with 
different variations of this factor from day to day So 
far thev have considered only the two cases in which 
the recoverv factor varies linearly and exponentially 
1 roni the experimental work herein presented it 
appears that for human skin neither of these is correct 
The authors indicate that they expect to extend their 
treatment 


A complete dose of radiation is seldom 
given in two treatments, several are 
usually administered, at daily or longer 
intervals In the lower part of Table II 
are shown the summations of daily dose to 
produce the same effect as a single full 
dose, in three or five daily irradiations 
For convenience m discussion, the vari- 
ous schemes of irradiation which lead to 
the same final result may be summarized 
as in Table III It is interesting to ob- 
serve that, according to these results, it 
makes very httle difference into how many 
fractions the total dose is divided, so long 
as the total time remains the same That 
is, 2 X 425 r or S50 r, with a single 48-hour 
interval, and 2 X 275 r, or 825 r, with two 


TABLE III — RADIATION SCHEMES PRODUCING 
SAME FINAL RESULT IN SKIN 


Roentgens per Treatment 


Mon- 

Tues 

Wednes- Thurs 

Tn 

day 

day 

day 

day 

day 

525 





400 

400 




425 


425 



275 

275 

275 



440 




440 

185 

185 

185 

185 

185 


Total 

Roent- Per 
gens Cent 
525 100 

800 152 

850 162 

825 157 

880 16S 

925 176 


24-hour interv als, produced the same final 
result This is also true for 2 X 440, or 
SS0 r (96-hour interval) and 5 X 1S5 r 
(four 24-hour intervals) In each of these 
pairs the difference between the two total 
doses is less than 5 per cent, which, as a 
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matter of fact, is m closer agreement than 
can be expected from this type of experi- 
mental work 

Reisner found in similar experiments, in 
which the total time and total dose were 
larger, that he sometimes produced a more 
marked effect when he gave fewer stronger 
individual treatments However, he shows 
curves for 4 X GO per cent in 12 days 
(1, 3, 7, 12 days) and for 12 X 20 per cent 
in 12 days (daily), m which, after the 
thirtieth day the reactions follow the same 
course up to the fiftieth day, when observa- 
tions were discontinued Obviously they 
could not run parallel during the first two 
weeks of irradiation, but the final result is 
apparently the same 

Some radiologists insist that treatments 
must be gnen daily, or even twice daily 
Yet if the good result obtained with daily 
irradiations can be duplicated by using 
treatments twice as large, given only every 
other day, the advantages to the patient 
and to the busy roentgen-ray department 
are obvious Of course, the individual 
treatments must each be less than the 
threshold dose The present experiment 
gives no information as to the recovery 
when the first dose is itself large enough to 
produce a visible reaction Also there is 
as yet no information available as to the 
relative recuperation of the skin and tumor 
tissue under the various conditions, and it 
is only when this is known that one scheme 
can be definitely stated to be preferable 

The advocates of small daily doses often 
insist also on low intensity of radiation 
In this connection another point may be 
brought out From the curve of Figure 1 
it would appear that in three hours, 25 per 
cent of the effect would be lost, 75 per cent 
remaining (This point is indicated by a 
cross on the curve ) This shows that two 
treatments of 300 r each, separated by 
three hours, would produce the standard 
effect This was not tested However, 
m the course of another investigation, Dr 
Ameson and one of the present authors 
showed that, when the rate of administra- 
tion of radiation, of the quality under 
consideration, was reduced from 60 r per 


minute to 3 3 r per minute, the dose re- 
quired to produce the threshold effect was 
increased from 525 r to 600 r (13) This 
required just three hours to administer 
Therefore, it appears that, as far as the shin 
is concerned, and for these short time inter 
vals, continuous irradiation produces the 
same result as the intermittent adminis- 
tration of two equal treatments, one at the 
beginning and the other at the end of the 
period, if the total dose is the same This 
pomt should be investigated further, for 
it is of significance with regard to the 
question of the advisability of the use of 
high or low intensity m therapy It sug- 
gests that the advocates of protracted, low 
intensity irradiation might obtain the same 
result by using high intensity doses at the 
beginning and the end of their customary 
irradiation periods 

It might be thought that the curve of 
Figure 1 could be used to calculate the 
residual amount from daily treatments for 
any time within its range If 5 X 185 r 
produce the same end-result as 525 r at one 
sitting, then the sum of the residuals on the 
fifth day from the five treatments ought to 
equal 525 That is, when the fifth irradia- 
tion is given, there should be left 32 per 
cent of the radiation administered the day 
before (one day recovery), 24 per cent of 
that given two days before, etc When 
these values are tabulated, however, it is 
seen that this is not the case (Table IV) 
There is a discrepancy of 30 per cent, which 
is too much to be accounted for by expen- 
mental error 

TABLE IV — RECOVERY FROM SUCCESSIVE 
TREATMENTS, CALCULATED 



FROM 

CURVE 



Time 

Per Cent Equivalent r 

No 

Elapsed 

Remaining 

(Per Cent 

Treatment 

Days 

(Curve) 

X 186) 

1 

4 

19 

35 

2 

3 

21 

39 

3 

2 

24 

44 

4 

1 

32 

50 

5 

0 

100 

185 


Total 


302 


Threshold Dose 

525 


Percentage of Discrepancy 

30 
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It is evident that when daily treatments be obtained The method of domg this 
are given, recovery does not proceed as can best be explamed by reference to Fig- 
rapidly as indicated by this curve, which is ure 2 Consider first the dotted hne 



based on the effect of only two treatments 
One obvious explanation suggests itself 
The values for various intervals m curve 
(1) refer to recuperation m previously un- 
nradiated tissue But when daily treat- 
ments are gi\ en, only the first is mto tissue 
of that sort, for all subsequent ones the 
tissue has already undergone a certain 
amount of damage, and recovery would be 
expected to be less Therefore, the only 
app icable factor m the above table is the 
one for the first treatment, all the others 
should be higher 

For special cases these higher factors can 


starting at point A, or 400 r, this point 
represents the first dose of the amount 
necessary to produce the threshold effect 
when given m two portions with a 24-hour 
interval It has been shown (see Table II 
?£ Fig l), that 31 per cent of this is 
effective 24 hours later This is indicated 
at point B, 125 r, or 31 per cent of 400 r 
The addition of 400 r to this brings the 
curiae to point C, the 525 r effective total 
It has been shown that three daily doses 
of -.io r each produce the same result 
::. e solld lme - starting at D (275 r) 
follows the course of this treatment 
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Tig 3 Accumulation of effect of 200 kv roentgen rays under various schemes of equal daily fractions 
(According to Rcisner ) Inset Application of these factors to saturation technic GOO r initial irradiation, 
plus GO r dadj 


After 24 hours, 31 per cent of 275 r, or $5 r 
effective remain, indicated at point E 
The second application of 275 r brings the 
curve to point F, 363 r At the end of the 
second 24 hours it is not known as yet 
what part of this will remain, but it is 
known that another 275 r added to the 
remainder will produce an effective 525 r 
This remainder, then, must be 525 r — 
275 r = 250 r That is, 250 r effective 
must be left from the 363 r, at the end 
of the second 24 hours This is indicated 
by point G Expressed in percentage re- 
250 

maimng, it is , or 69 per cent To this 

363 

250 r effective, the third 275 r is added, 
bringing the total to 525 r From this 
experiment it follows that, although 31 per 
cent of the effect remains after 24 hours in 
previously unirradiated tissue, 69 per cent 
remains after 24 hours when it is a second 
daily treatment 


The process may be earned on, by means 
of the five-day data, to find the amount 
remaining for every day up to the fifth 
It is not necessary to trace it here step by 
step, the results are shown m the dashed 
curve IJKLMNOPQR (Fig 2) It ap- 
pears that after two treatments the daily 
recovery does not change so rapidly, in 
fact, for the last two it is practically the 
same, 75 per cent effectively remaining, or 
the recovery being 25 per cent 

The present experiment offers no means 
of going further, but Reisner gives data for 
7, 12, and 27 daily irradiations The 
results of treating his data up to seven 
fractions m the same manner as the above 
give the curves of Figure 3 It is of great 
interest to note that, although his first-day 
recuperation is less than that found by 
Duffy and his co-workers, all subsequent 
ones agree with the values of Figure 2 
In this connection it should be noted that. 
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for the irradiation in two treatments, number of treatments the 6 per cent figure 
Reisner’s mdividual doses were greater would be approximately correct and "satu- 
than the smgle threshold dose of the pres- ration” would be maintained But it 
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Fig 4 Applicator for determining gamma-ray skin doses The radon tube is kept 
at the center of the space by rolling paper tightly around it 


ent authors When such a large initial 
irradiation is given, it should not be ex- 
pected that recovery would be as great as 
for smaller ones For all other fractions, 
Reisner’s doses fall below the threshold 
dose, and m these cases, values ob tamed 
from his data agree with those of the pres- 
ent work This is significant, for it shows 
that, even when the final reaction is a very 
sharp erythema, the recovery factors based 
on the threshold effect are applicable 

It would obviously not be expected that 
25 per cent recovery would go on indefi- 
nitely There is certainly a point in tissue 
damage from which there is no recupera- 
tion This point must be approached 
gradually When Reisner’s data for 12 
daily doses are treated as above, it is found 
that by the eleventh day there is only 15 
per cent recovery By means of his 27-day 
treatment, it is calculated that after three 
weeks, daily recovery is less than 10 per 
cent 

It is interesting m the light of this in- 
formation to return to the “saturation” 
technic Here ordinarily an initial dose, 
approximately equal to, or only slightly 
less than, the threshold dose, is followed 
by small daily increments From Reis- 
ner’s data it appears that recuperation 
from the initial dose should be of the order 
of 50 per cent, instead of the 6 per cent 
postulated by the users of this technic 
Successive doses would be recovered from 
less and less, until after a considerable 


would be a saturation at a level of about 
half the threshold dose, or less, instead of 
being just below the full dose A curve 
representing this type of treatment is 
shown in the inset in Figure 3 

No data are at present available for 
other intervals between irradiations 

With respect to other qualities of radia- 
tion, experiments have been commenced 
with soft roentgen rays and gamma rays 
The soft roentgen rays were generated 
at 100 kv peak, at about 50 r per minute, 
filtered by 1 mm of aluminium, the target- 
skin distance being 25 centimeters The 
same set-up for size and position of field 
was used as with the 200 kv radiation 
By a total of 60 tests, the threshold dose 
for this type of radiation was established as 
185 r, measured in air 9 After 32 addi- 
tional tests, it was found that the admin- 
istration of 150 r on each of two successive 
days produced the same reaction This 
implies a recovery of 77 per cent in 24 
hours, a figure somewhat greater than for 
200 kv radiation 

For gamma rays, tests were made with 
the small apphcator shown in Figure 4, 
strapped to the skm in the same region as 
that used for the other experiments A 
°f 36 tests fixed the single exposure 

’This \alue should not be quoted in any study of 
quality effect of radiation Large fields -were used so 
that back-scatter plays an important part For the 
present study this is immaterial, since the question 
under investigation is recuperation for a particular type 

of rnrtintmn J ^ 
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for the threshold effect at 225 milhcune- 
hours, when the exposure tune was be- 
tween one and three hours Twenty- 
eight additional tests estabhshed 2 X 160 
millicune-hours as the corresponding dose 
for the 24-hour interval This imphes a 
recovery of 60 per cent, which is definitely 
less than for 200 kv roentgen rays 

In considering these other qualities of 
radiation, attention should be called to the 
varying periods during which it was neces- 
sary to follow the tests The results of 
the low voltage roentgen-ray exposures 
could be determined within two weeks 
The threshold pigmentation was first ob- 
tained after more than tuo weeks in only 
three of the 02 tests with radiation of this 
quality The corresponding period for 
200 kv roentgen rays is three weeks, onlj' 
nine of the 257 tests becoming positive after 
this interval With gamma rays, pigmen- 
tation may not appear until six weeks after 
exposure In 10 of the 04 tests this was 
found to be the case, while in only 17 did 
it appear within tw T o weeks This points 
to some actual difference m the effects 
produced by the different types of radia- 
tion 

For the tw f o types of roentgen rays, 
conditions of irradiation were practically 
the same as regards size of field and rate of 
administration For gamma rays, both of 
these factors were different The irradi- 
ated area was not sharply defined, but 
since the source was a tube 15 mm in 
length, placed 11 mm from the skm, the 
field was small Also because of the short 
distance, the distribution of radiation m 
the thickness of tissue which is probably 
involved in the production of skin reaction 
was quite different from that for roentgen 
rays The intensity was such that the 
time necessary for the production of the 
threshold effect was about fifteen times as 
great for gamma rays as for roentgen rays 
All these factors may contribute toward 
making the gamma-ray effect different 
from that of roentgen rays, resulting in a 
different recovery factor However, the 
fact remains that, for this type of radiation 
effect, the factor is different 


SUMMARY AND CONCLUSIONS 

A renew of the data available in the 
literature on tissue recuperation after 
roentgen irradiation shows that very little 
systematic study of the problem has been 
made Only two reports of detailed in- 
vestigation were found, those of Reisner 
(10) and of Duffy, A meson, and Voke (11) 
The work of the latter group, on the pro 
duction of the threshold skm reaction by 
divided doses, seems to offer the most 
promising method for further research 
Following their technic, the amount of 
200 kv roentgen radiation necessary to 
produce the threshold effect, when given m 
two equal doses, at intervals of from 6 to 96 
hours, has been found, also the amount for 
three daily and five daily doses 

From these data have been calculated the 
recuperation from the first dose after any 
of the above intervals Recovery is found 
to set in promptly, for even after six hours, 
36 per cent of the effect has been lost, and 
after twelve horns, 50 per cent It pro- 
ceeds more and more slowly with longer 
intervals 

When more than two daily treatments 
are given, the above values can be applied 
only to the first, subsequent ones are re- 
covered from more slowly Values for 
these subsequent days are calculated and 
it is found that after the second day the 
change in recovery rate becomes less 
From that time on, recovery proceeds at 
the rate of about 25 per cent daily to the 
fifth day, beyond which the data do not go 
Calculations made from the only other 
extensive data available, that of Reisner, 
confirm this value of about 25 per cent up 
to seven days, in spite of the fact that he 
used a much sharper reaction (1,000 r m 
air on a 2 X 2 cm field, instead of 525 r on 
one of 10 X 10 cm ) This is particularly 
significant because it indicates that, even 
when the final result is a very sharp reac- 
tion, such as is obtained in clinical practice, 
recovery factors based on the threshold 
effect are applicable For greater frac- 
tionation, with correspondingly greater * 
protraction of the irradiation, the daily 
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recuperation becomes even less For daily 
treatments up to 12 days (20 per cent of 
the standard dose daily), the residual 
effect progresses slowly up to about 85 per 
cent, and for 27 days up to about 95 per 
cent 

For soft roentgen rays and for gamma 
rays, the factor for the 24-hour recovery 
has been found, when radiation is ad- 
ministered in two equal doses For the 
soft roentgen rays, recuperation is greater 
than for hard, for gamma rays, it is defi- 
nitely less 

All the experimental results are con- 
sistent with clinical findings , no available 
clinical data are precise enough to permit 
the determination of numerical factors 

The authors wish to thank Dr Duffy 
and Dr Ameson for their co-operation in 
this work They are particularly in- 
debted to Dr Ameson for his assistance m 
making many of the gamma-ray tests 
They also wish to express their apprecia- 
tion to Dr Failla for his interest and 
suggestions during the course of the work 
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FURTHER DEVELOPMENT IN SUPERVOLTAGE 
THERAPy APPARATUS' 

Bv T LEUCUTIA, M D , and K E CORRIGAN, Ph D , Detroit 
From the Department of Radiology, Harper Hospital, Detroit 


T HIS paper is the continuation, and, 
to some extent, an enlargement, 
of a similar one presented elsewhere 
(7) on the same subject about two years 
ago It deals m the first instance with 
the latest development of supervoltage 
roentgen therapy apparatus, but also 
considers briefly certain other medical 
possibilities of extremely high voltages 
Whereas it may be said that the general 
principles of engineering design in the high 
voltage field have been laid down m a 
most satisfactory way from the beginning, 
dunng the past two years numerous tech- 
nical detail developments have been added 
which make a review of the entire ques- 
tion of construction worth while 

(a) supervoltage technic tor the 

PRODUCTION OF VERY HARD ROENTGEN 
RAYS (ACCELERATION OF ELECTRONS) 

(a) Emitting Source ( Tube Design) 

(I) Scaled Vacuum Tubes — The de- 
velopment of sealed vacuum tubes for in- 
creasingly higher voltages has long formed 
a most intriguing problem of engineering 
research From the point of view of 
therapeutic application, such a tube in 
appearance represents great simplicity of 
operation and hence is a most desirable 
instrument to the practical roentgenologist 
However, the three following fundamental 
difficulties contmue to place an upper 
limi t to the engineering skill and ingenuity 
the control of the cold cathode discharges, 
the screening off of the back diffusion elec- 
trons, and the assurance of a high vacuum 
Through solution, in part or entirely, of 
some of these difficulties, the upper range 
of the sealed vacuum tube has been raised 

i presented before the Radiological Society of North 
America at the Twenty first Annual Meeting at 
Detroit Dec 2-6 1935 


dunng the last year to 400 kv constant 
(20 ma ), and Gross (6) a few months 
ago made public the eharactenstics of such 
a tube m a very comprehensive manner 
An ever-increasing number of installa- 
tions is now making good use of this tube 
(h'g 1) 

(£) Tubes Operating with a Continuous 
Pump — The above difficulties incited re- 
search also m another direction It was 
thought that, by connecting the roentgen 
tube to a continuously evacuating pump, 
a sufficiently high vacuum could be ob- 
tained to insure satisfactory operation at 
increasingly higher voltages In the be- 
ginning, mercury diffusion pumps were 
used but it was soon found that a liquid 
air trap had to be placed in the vacuum 
line between the last stage of the pump 
and the roentgen tube to remove the con- 
densable mercury vapors collecting at 
normal temperature This, then, although 
the pumping system was quite fast and 
efficient from the point of new of vacuum 
production, especially at higher voltages, 
had the drawback that a large amount of 
liquid air was consumed, entailing a great 
expense and considerable care to operate 
In 1929, Burch (4) discovered that the 
method of evaporative distillation can be 
apphed to some derivatives of petroleum, 
and that from these certain oils can be 
produced which have exceedingly low 
vapor pressure at atmospheric tempera- 
ture By using such apiezon oils m place 
of mercury in condensation pumps, a 
perfect vacuum was obtained without the 
introduction of a hquid air trap for the 
cooling of the vapor in the line This rep- 
resented a very great advantage, and Alh- 
bone and Bancroft (I) immediately under- 
took further experiments to apply the 
apiezon oil diffusion pump for the exhaus- 
tion of high i oltage roentgen tubes 
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After a few changes, aiming especially to 
eliminate cracking of the oil, a diffusion 
pump has been developed which worked so 
satisfactorily that its use was proposed in 


fore it appears superfluous to give a repeti- 
tion of the same subject here Suffice it to 
say that in the mam they are umsectional 
(Fig 3) or multisectional (Fig 4), glass 


XPT-4 X RSY TUBE 



X 




Fig 1 Scaled vacuum roentgen tube for 400 kv constant (20 raa ) Above is a diagram of the tube 
below is a photograph of the tube (Courtesj of General Electric X ray Corporation ) 


preference to sealing of the tube, and, m 
1934, Allibone and Bancroft were able to 
publish their results for the construction 
of continuously evacuated roentgen tubes 
(1) up to 250 kv D C (Fig 2), and Alli- 
bone, Beetlestone, and Innes for continu- 
ously evacuated thermionic rectifiers (2) up 
to 300 kv D C (Fig 5) The introduction 
of the apiezon oil pump represents a still 
greater advantage m the range above 400 
kv , m that it permits a great simplification 
of operation with a considerable reduction 
m cost and an increased efficiency as com- 
pared to the old mercury diffusion pump 
The underlying principles of the super- 
voltage roentgen tubes operating on a 
continuous pump ha\e been described in 
detail in our previous paper, and there- 


walled or porcelain walled, anode-grounded 
or mid-grounded, constructed mostly for 
from 500 to 700 kv (equiv ), and that a 
few actually run in the neighborhood of 
1,000 kv The changes which were made 
in these tubes more recently involve factors 
of lesser importance, mostly representing 
problems of technical detail Mention 
may be made, however, of two types of 
tubes which incorporate rather unique 
arrangements The first, the tube of 
Newell, Duveneck, and Hackney (8) is de- 
signed to operate on a continuous pump m 
the range of 400 kv This tube is um- 
sectional, porcelain walled, and anode- 
grounded similar to the Launtsen type of 
tube, but has two cathode filaments which 
are mounted 15 cm away from the target 
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at the end of a long steel pipe extending 
axially throughout the entire length of 
the tube The target (water-cooled) is 
roof-shaped with two 45° gold surfaces, 


potential which must be insulated between 
the two ends of the tube The base of 
the porcelain assembly is supported by a 
stainless steel cylinder which projects 



rut 2 Continuouslj eincuntcd roentgen tube for 250 lev D C (Courtest Metropolitan Vickers Elec 
tncal Companj , Ltd ) 


permitting the use of the rays in various 
directions Another feature is the fact 
that a valve is built into the tube itself, 
to make possible the use of a Villard poten- 
tial doubhng arrangement The filament 
of the valve is set, at ground potential, into 
the brass cylinder of the anode end, just 
behind the wall, through which the cylin- 
der projects into the treatment room, 
and the plate of the valve is represented 
by the cathode pipe The second is the 
tube designed to operate with the direct 
current electrostatic generator of Van de 
Graaff in the range of 1,000,000 volts, 3 ma 
(Fig 6) Through the courtesy of Dr 
Richard Dresser of the Colhs P Hunting- 
ton Memorial Hospital we are able to 
give the following description, furnished 
through the kindness of Mr John G 
Trump of the Massachusetts Institute of 
Technology The tube is of the cascade 
type made up of 15 porcelain sections, 
about 10 inches in diameter, and provided 
with diaphragms between sections, which 
serve to focus the electron stream in its 
passage from the upper end of the tube to 
the target, and also to break up the total 


through the floor of the generator room 
into the treatment room, the whole ar- 
rangement being continuously evacuated 
by a high speed vacuum pumping system 
The filament assembly is located on the 
upper end of the porcelain column, and 
will be provided with a total of 8 fila- 
ments so that replacement of the fila- 
ments will be necessitated only after 
eight of them successively have been 
burned out A demountable water-cooled 
target at ground potential is attached to 
the bottom of the stainless steel cylinder 
Both cylinder and target are surrounded 
by a suitable thickness of lead, and ports 
are provided on two sides and below the 
target, thereby permitting the treatment 
of three patients at one time, if desired 

(b) Energizing Source (i Generating Plant 
Const-ruction ) 

(I) Induction Coil — The use of this 
type of energizing source, which served as 
good a puipose in experimental pioneering 
for the introduction of supervoltage roent- 
gen therapy as the old mercury interrupted 
Ruhmkorff coil served in the era of the 
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beginning of roentgenology as a whole, 
has now, at least for the time bemg, been 
discontinued 

(2) Transformer Circuits — The most 


An interesting and more recent develop- 
ment is the introduction of continuously 
evacuated thermionic rectifiers m the cir- 
cuits (Fig 5) By domg this one may make 



Fig 3 Unisectional poreclain-walled anode-grounded roenteen tube f™- 7 nn 
contmuous pump (Courtesy Kelley Koett Mafufactonng ) 


constant running on a 


commonly used circuits in the construc- 
tion of high voltage generators are those 
of Latour or Greinacher, leading to direct 
current constant potential, of Villard, 
producing a pulsating potential current of 
Wittha, giving rise, likewise, to a pulsat- 
ing potential current but with some flatten- 
ing of the pulsation as compared to the 
\ lllord circuit and, finally, the straight 
alternating current whereby the tube is 
self-rectifying Any of these circuits may 
be used m the supervoltage field m the 
orm of cascaded systems or other suit- 
able arrangements for the excitation of 
sealed vacuum roentgen tubes as well as 
continuously evacuated tubes operating 
"nth a pump 6 


— -au-.vave circuit, or the rectifier 

majr be applied advantageously to some of 
the fullwave circuits, making possible the 
construction of larger individual units 
which are then cascaded In the half- 
wave arciuts, the stray capacities be- 
t ween the rectifiers may be equalized m 

flT 1 T y u ^ Cockcroft (2) method, 
ng itself quite advantageously to the 
association with the continuously* evacm 
ated thermionic rectifiers Through the 
courtesy of Dr Finzi and Mr AUibone 
we are informed that a high voltage p£5 

" Samt B^holo- 
mew s Hospital, London, which will croer- 
ate in the neighborhood of 1 000 000 vnU 
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at the end of a long steel pipe extending 
axially throughout the entire length of 
the tube The target (water-cooled) is 
roof-shaped with two 45° gold surfaces, 


potential which must be insulated between 
the two ends of the tube The base of 
the porcelain assembly is supported by a 
stainless steel cylinder which projects 



permitting the use of the rays in various 
directions Another feature is the fact 
that a valve is built into the tube itself, 
to make possible the use of a Villard poten- 
tial doubling arrangement The filament 
of the valve is set, at ground potential, into 
the brass cylinder of the anode end, just 
behind the wall, through which the cylin- 
der projects into the treatment room, 
and the plate of the valve is represented 
by the cathode pipe The second is the 
tube designed to operate with the direct 
current electrostatic generator of Van de 
Graaff in the range of 1,000,000 volts, 3 ma 
(Fig 6) Through the courtesy of Dr 
Richard Dresser of the Colhs P Hunting- 
ton Memorial Hospital we are able to 
give the following description, furnished 
through the kindness of Mr John G 
Trump of the Massachusetts Institute of 
Technology The tube is of the cascade 
type made up of 15 porcelain sections, 
about 10 inches in diameter, and provided 
with diaphragms between sections, which 
serve to focus the electron stream in its 
passage from the upper end of the tube to 
the target, and also to break up the total 


through the floor of the generator room 
into the treatment room, the whole ar- 
rangement being continuously evacuated 
by a high speed vacuum pumping system 
The filament assembly is located on the 
upper end of the porcelain column, and 
will be provided with a total of S fila- 
ments so that replacement of the fila- 
ments will be necessitated only after 
eight of them successively have been 
burned out A demountable water-cooled 
target at ground potential is attached to 
the bottom of the stainless steel cylinder 
Both cylinder and target are surrounded 
by a suitable thickness of lead, and ports 
are provided on two sides and below the 
target, thereby permitting the treatment 
of three patients at one time, if desired 

(b) Energizing Source (i Generating Plant 
Construction) 

(1) Induction Coil — The use of tins 
type of energizing source, which served as 
good a purpose in experimental pioneering 
for the introduction of supervoltage roent- 
gen therapy as the old mercury interrupted 
Ruhmkorff coil served in tie era of the 
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Fig 5 Continuously evacuated thermionic rectifier for 300 kv At the left may be seen a di-icmm m ,l 
photograph of such a rectifier , at the right, its use in a Cockcroft circuit to give 600 kv D P (cmruvVi'i , 
10 ma (Courtesy of Metropolitan-Vichers Electrical Company, Ltd ) 000 kv D C (smooth) and 


(4) Radio-oscillator High Voltage Roent- 
gen Generator — This apparatus, which was 
•devised by Sloan (9), occupies a place en- 
tirely apart, since it produces roentgen 
rays at very high voltages by the use of a 
radio-frequency resonance transformer in a 
vacuum tank which serves at the same 
time as the roentgen tube Such an in- 
stallation has now successfully been used 
for a period of over one year in the range of 
about SOO.OOO volts for the medical treat- 
ment of patients The construction of this 
apparatus, the general layout of the treat- 
ment unit, as well as the type and char- 
acteristics of the radiation obtained, were 
published in detail recently by Stone, 

00) tlgStOne ' Stanley ’ sloan - an d Chaffee 

A new suggestion, merely on a theoreti- 
cal basis, was made m connection with 
doubling up the energy of electrons m 
such a type of roentgen outfit by Du Mond 
(>J, who advocates a sort of magnetic re- 
flection arrangement According to Du 


Mond’s proposed technic, the electrons 
emitted from the high voltage terminal 
of the Tesla coil are accelerated into a 
field-free space, focused by a magnetic 
“lens” on a magnetic “muror,” then re- 
flected back and refocused by the same 
magnetic lens on a target adjacent to the 
cathode and supported by the free end of 
the Tesla coil It would be possible to 
obtam in this manner electrons impinging 
upon the target with an energy of 2,000,000 
volts, the device thus permitting the genera- 
tion of extremely hard roentgen rays It 
must be stated, however, that the method 
has not as yet been tried out in practice 
(d) ffig/i Voltage Impulse Generator 
■with Multiple Acceleration on Transmission 
■Lines Another method which is likewise 
m the experimental stage, but may be men- 
tioned because of its medical possibility, 
is that of Beams and Snoddy (3) This 
method consists m accelerating the elec- 
tron by an electric field which is so ad- 
justed as to move with approximately 
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Fig 4 Multiscctional glass walled anode grounded roentgen tube for 900 kv pulsating, running on a 
continuous pump (Courtesj of General Electric X ray Corporation ) 


volt generators designed on the basis of 
the above principle (Fig 6) 

(3) Static Machine — It is the merit of 
Van de Graaff (13) and his co-workers of 
having made possible the use of this type 
of generator for extremely high voltages 
The machine which serves a good purpose 
m the field of nuclear physics (12) is now 
also being installed for medical use Thus 
the high voltage group of the Massachu- 
setts Institute of Technology is designing 
an apparatus for the Colhs P Hunting- 
ton Memorial Hospital, aimed to operate 
at 1,000,000 volts and 3 milhamperes 
Again, through the courtesy of Dr Rich- 
ard Dresser and the active co-operation of 
Mr John G Trump, we are able to give 
the following brief description of this ap- 
paratus (Fig 6) The source of high 
potential is a direct current electrostatic 


generator of the belt type, which is eqmpped 
with current and voltage control so that 
the potential can be regulated over the 
full range from about 100,000 to 1,000,000 
volts, the fluctuation being less than 2 per 
cent The generator has six belts, each 
three feet wide and travelling with a speed 
of 5,000 feet per minute, which pass be- 
tween the grounded base and the high 
voltage body The ascending runs of the 
belts carry negative electricity to the 
high voltage body and the runs remove 
positive electricity from the high voltage 
body The generator room is rectangular, 
having inside dimensions of 25 ft X 23 
ft X 20 ft 6 mches The walls and ceiling 
will be covered by a thin sheet of galvan- 
ized metal, so as to limit the influence of 
the high voltage body to the generator 
room itself 
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paragraphs), or in a revolving manner by a 
system of multiple accelerations, according 
to Lawrence and Livingston (described 
in the former paper) Since that time the 
technical improvement has been of for- 
midable proportions, and there are now a 
number of apparatus m actual use, some 
of them operating at voltages as high as 
ten million It would exceed the purpose 
of this paper to enter mto a more detailed 
consideration of the development of ap- 
paratus of this sort Suffice it to say that 
the accelerated ions m the course of nu- 
clear bombardment, for the prime purpose 
of which such apparatus are designed, 
give rise among other things to two phenom- 
ena which are of direct interest to medi- 
cal investigation the production of neu- 
tron rays and the artificial radio-activity 
If both of these can be obtained in suf- 
ficiently large quantities for practical pur- 
poses, we may venture the following pre- 
diction concerning the possibility of their 
use 

(1) The neutron rays may be apphed 
directly, the same as other types of radia- 
tion, for the treatment of cancer Since 
they set free recod protons from hydro- 
gen, and smce cancer, and the human 
tissues in general, are very rich m hydro- 
gen, one can not conjecture enough about 
their therapeutic efficacy 

(2) Radio-activated salts (as, for ex- 
ample, table salt) may be mjected locally 
mto cancerous growths or mto the blood- 
stream for a more generalized effect 

(3) Radio-activation may be produced 
m drugs with a more specific or more 
selective effect, permitting a radio-active 
influence limited to certain organs (liver, 
kidney, heart, etc ) This sort of treat- 
ment may prove of greater value to other 
lesions than cancer 

(4) Induced radio-activity m certain 
elements (Na, P, Fe, etc ) may permit the 
study of the exact metabolism of these 
elements in the system by measuring with 
some very sensitive instrument (the Geiger 
counter) the distribution of the elements 
in \anous parts of the body m normal 
and pathologic conditions 


There are probably other fields m which 
the use of neutron rays and artificial radio- 
activation may be of benefit, but which 
cannot be foreseen at the present time 
An apparatus for the purpose of the in- 
vestigation of these medical problems is 
now being installed m the Radiologic De- 
partment of Harper Hospital, under the 
direction of Dr Evans and Dr Reynolds, 
and is neanng completion 

CONCLUSIONS 

There can be httle doubt that the use of 
increasingly higher voltages is making 
rapid headway m the medical field The 
apparatus used for practical roentgen 
therapy in the range above 200 kv are 
becoming standardized Where the new 
limits will he is as yet difficult to estimate, 
but for the present it appears that the 
increase of voltage to from 400-600 kv 
(equiv ) has, m certain instances, a de- 
cided advantage above the irradiation 
with 200 kv On the other hand, the 
introduction of the neutron rays and 
artificial radio-activity m the medical 
field may make the use of considerably 
higher voltages, or their equivalent ener- 
gies necessary 
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identical speed The discharge tube 
through which the electron moves is pro- 
vided with short hollow cylindrical elec- 
trodes, each connected to a transmission 


which are applied through an overvolted 
vacuum spark gap to the transmission 
lines These latter are adjusted so that 
the successive impulses arriving at the 


locooeo rotr j ma may gcnimtok 

rtrfaJtfijfo*- thy*!*! 




Tig 0 Diagram and plan of the Van de GraafT static machine to be installed at the Colhs P Hunt- 
ington Memorial Hospital, to operate at 1,000 tv and 3 raa (Courtesy of Dr Richard Dresser an d 
Mr John G Trump ) 


line of increasing length but of very small 
"loading” or "tapering ” The electric 
source is furnished by a Van de Graaff gen- 
erator or Mar\ circuit in the form of surges 
or impulses, which are produced by the 
discharge between two metal spheres or 
more recently by an over-volted vacuum 
spark gap and which are applied simul- 
taneously to all transmission lines In 
this manner, the electron mo vmg with 
the approximate speed of the surge or im- 
pulse on the transmission line is con- 
tinuously accelerated by passing through 
the successive pairs of electrodes The last 
apparatus which was published by Trotter 
and Beams (11) has seven transmission 
lines, the first terminating in a point wire, 
and the remaining one being connected 
to the successive electrodes mounted co- 
axially with the wire in an evacuated glass 
tube 4 meters long The electric source is 
constituted by a generator making use of 
the Marx (7) circuit, the impulses of 


respective electrodes first pull electrons 
out of the pointed wire and then accelerate 
them between each pair of electrodes 
In this way, it was possible to obtain elec 
trons of 2,500,000 volts maximum energy 
from a potential of 540,000 volts Marx cir- 
cuit, which in turn was supplied with only 
45,000 volts initial potential 

(b) supervoltage technic for accel- 
eration OP IONS 

In a manner similar to the acceleration 
of electrons, high voltage technic may be 
used also for the acceleration of ions Al- 
though such a procedure has nothing to do 
with roentgen therapy, it is incorporated 
briefly in this paper because of its pos- 
sibility m the treatment of cancer and 
other medical lesions 

It was brought out m our first paper two 
years ago that ions may be accelerated 
either in a straight forward fashion (by any 
of the methods described m the previous 
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I |T can hardly be doubted to-day that the 
laws of heredity, known as the Men- 
' dehan laws, are universal biologic laws 
They have been found to hold true for all 
groups of living organisms which have 
been tested experimentally These tests 
covered a wide range of organisms — m the 
animal kingdom protozoa, molluscs, Crus- 
tacea, insects, fishes, amphibia, reptiles, 
buds, and mammals, m the plant king- 
dom bacteria, fungi, algse, mosses, ferns, 
grasses, and a large number of orders of 
higher plants Even though experimental 
breeding could not be carried out on hu- 
man beings the statistical analysis of hered- 
itary characteristics present in various 
families shows beyond any reasonable 
doubt that these laws apply to man as well 
One important point brought out m 
genetic experiments is the fact that the 
fundamental hereditary laws remain con- 
stant for all living organisms, thus making 
it possible to generalize the results of ex- 
perimentation on any one orgamsm and 
also to use for these tests the organisms 
best suited for experimental purposes 

Since the hereditary laws apply univer- 
sally it is evident that the mechanism re- 
sponsible for these laws must be identical 
for all orgamsms I shall, therefore, begin 
this discussion with a brief renew of what 
is known to-day about this mechanism 
The responsibility for the transmission 
of an hereditary characteristic can be defi- 
nitely traced to a minute partide present 
m the germ-cell, called a gene For ex- 
ample, a gene difference is responsible for a 
white or a red eye color m the vinegar fly 
( Drosophila ), or for short versus long wings, 
cut versus whole wings, no wings versus the 
presence of wings, etc We do not say, 
however, that there is a particular gene in 


the germ-cell which determines the color 
of the eyes , another one which determines 
the size of the wings, still another, the 
shape of the wings, etc , viz , that there is a 
gene in the germ-plasm for every organ or 
every characteristic of the orgamsm We 
know positively that this is not true We 
know that the whole set of genes of an 
orgamsm works as a unit and that it forms 
a balanced system which, together with the 
environment in which the orgamsm de- 
velops, deter min es the appearance and the 
characteristics of the individual 
The total number of genes in an organ- 
ism is large, m Drosophila it is estimated 
that there are between three to five thou- 
sand of them If any change m a gene oc- 
curs, such a change is hable to upset the 
balance of the gene system and to have a 
detrimental effect upon the orgamsm, 
which effect sometimes expresses itself as a 
definite morphological characteristic That 
this balance of the gene system is a sensi- 
tive one is indicated by the fact that m a 
number of investigated cases in which 
either one or a very few genes were missing 
from a fertilized ovum, such deficiencies af- 
fected physiologic processes of the develop- 
ing orgamsm to the extent of being lethal 
Detailed studies of certain of these deficien- 
cies revealed that they have a lethal effect 
on even a small patch of cells which is 
surrounded by otherwise normal tissue 
This indicates that genes perform very 
important functions, not only for the 
orgamsm as a whole but also for every 
individual cell of that organism 

It is known that genes are ultramicro- 
scopic particles, probably smgle organic 
molecules, that they are very stable, and 
that they possess the power of self-repro- 
duction which is the most important 
property of living matter Every cell of an 
orgamsm possesses a large number of such 
particles— m the case of Drosophila over 
217 
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they have occurred, do not revert back concept is that changes in genes may occur 
By increasing the dosage applied to a cer- in any cell of the organism, but only those 
tain set of genes, therefore, the chances of a affecting the reproductive cells will be 



Dosages tn r units 

Fig 1 The proportionality of the rates of sex-linked mutations in 
Drosophila melanogasitr to the dosages applied X ray experiments of 
Timoffieff Ressovsky, Efroimson and Schechtman and Oliver, and radium 
experiments of Hanson and Heys {From Timofitfi -Ressovsky, 1034 ) 


gene being hit by an electron are increased 
irrespective of whether the increase in 
dosage is accomplished through a longer 
continuous or fractioned treatment 

X-rays are a very effective agent in pro- 
ducing hereditary changes An application 
of about 2,000 r umts increased the natural 
rate of gene change m Drosophila about 
one hundred times In an experiment in 
which Drosophila sperm were treated with 
approximately 2,500 r units (Demerec and 
Lebedeff, 1935), out of one hundred sperm 
tested for \-chromosome changes, eighteen 
had lethal and visible gene changes and five 
had chromosomal rearrangements Since 
the \-chromosome constitutes less than 
one-fifth of the total volume of the chromo- 
somal set, these results indicate that more 
than one hereditary change per sperm 
should be expected from a 2,500 r unit 
treatment, if changes occur with equal fre- 
quency m other chromosomes All of the 
changes observed, both genic and chromo- 
somal, w ere detrimental to the organism 
As has been mentioned earlier, one of the 
basic concepts of genetics is that a full 
complement of genes is present in even,' cell 
of an organism The logical sequel of this 


transmitted to the offspring It should be 
expected, therefore, that x-ray treatment of 
somatic cells would produce genic changes 
similar to those obtained from treating 
germ-cells This is exactly what was 
found to happen Patterson (1929) x- 
rayed eggs and larvae of Drosophila, and ob- 
sen y ed on adult males distinct patches show- 
ing the characteristics of genic changes 
These patches varied in size according 
to the stage of development at which 
the treatment was applied The treat- 
ment produced a change in a gene of a 
somatic cell and if it were given early in 
ontogeny, the cell with the changed gene 
divided many times, producing a large spot, 
but if the treatment were given late in on- 
togeny, the affected cell passed through a 
few divisions only, producing a small spot 
The effectiveness of x-ray radiation in 
producing hereditary changes has been 
demonstrated on a large enough group of 
organisms to make it certain that x-rays 
are generally effective in producing such 
changes According to Timoffeeff -Ressovsky 
(1934), the following organisms have been 
used m genetic radiation work (a) Pro- 
tista Chlodon (MacDougall) , ( b ) plants 
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three thousand different ones, which per- 
form a highly important function which in 
many instances is vital to the cell 

Genes behave as highly stable entities 
Although changes in genes do occur, they 
are very rare There is ample evidence to 
show that genes are not affected by ordi- 
nary environmental factors, viz , that the 
ordinary environment is ineffective m 
producing hereditary changes That does 
not necessarily mean that genes are chemi- 
cally highly stable particles It may indi- 
cate only that they are well protected 
by other components of the living cell 
The only effective agencies m producing 
changes in genes are those which are able 
to reach the gene without injuring the cell 
The most effective ones are \-rays and re- 
lated radiations, which invariably produce 
changes in genes (Muller and others) Ul- 
traviolet rays are effective also, but because 
of their low penetration they can be ap- 
plied only in specific cases (Altenburg, 
1034) High temperature is the third en- 
vironmental agent known to affect genes, 
how'ever, it also can be used effectively 
only m special instances (Goldschmidt, 
1920, Jollos, 1930, Plough and Ives, 
1034, Buchmann and Timof6eff-Ressovsky, 
1935) 

Experimental evidence indicates that 
over SO per cent of detectable changes in 
genes eliminate the gene (Demerec, 1933), 
viz , produce gene deficiencies Such gene 
eliminations may be visualized as due to 
the loss of the reproductive power of the 
gene Genes without reproductive ca- 
pacity are automatically removed from the 
gene complex during the first cell division 
after such a change has occurred As has 
been mentioned earlier, the great majority 
of gene deficiencies are highly detrimental 
to the organism Viable gene changes also 
disturb the balance of the gene system and 
are likely to be detrimental to a greater or 
lesser degree 

The hereditary changes produced by x- 
rays are of two types, viz , changes in 
genes and various chromosomal rearrange- 
ments A large proportion of these chromo- 
somal abnormalities coincide with detect- 


able gene changes, so that the possibility is 
not excluded that both of them are due to 
the same cause, viz , that the chemical reac- 
tion, which takes place when a change m a 
gene occurs, affects adjacent chromosome 
threads m such a way that they fuse to- 
gether and a rearrangement of sections oc- 
curs at the time when they break apart 
again (Demerec andLebedeff, 1935) 

The effect of the quality of radiation on 
the frequency of hereditary changes has 
been extensively tested by various workers 
(Efroimson, 1931 , Hanson and Heys, 1929, 
Stabler, 1931, Timof6eff-Ressovsky and 
Zimmer, 1935) Their results show conclu- 
sively that the quality of radiation, within 
the range tested (about 0 02 A to about 
2 10 A ), had no significant influence on the 
frequency of gene changes It would be of 
theoretical interest from several stand- 
points to carry on these tests with still 
longer wave lengths and to make an exact 
comparison of the effects produced by ul- 
traviolet rays and by x-rays 

The results of numerous experiments on 
the relation between the dosage and the 
rate of genic changes show that the rate of 
changes increases proportionally with the 
dosage applied Some of these experi- 
ments are summarized by Timof6eff-Res- 
sovsky (1934) m the chart shown m Figure 
1 The data indicate a simple relation be- 
tween the electron hits and the changes 
produced m genes This relationship is 
further indicated m the evidence obtained 
m fractional treatments Patterson (1931) 
treated six sets of Drosophila males with 
1,220 r umts, one set was treated con- 
tinuously and m the other five sets treat- 
ment was applied in eight fractions, the 
intervals between fractions being 24, 12, 8, 

1 and »/, hours, respectively Tunofdeff- 
Ressovsky (1934) applied a dosage of 3,600 
r umts m six fractions spaced at 24-hour 
intervals In neither of the experiments 
did fractioning have any influence on the 
induced mutation rate These results show 
that there is no "recovery” m the case of 
hereditary effects and suggest that the elec- 
tron hits produce changes in genes directly, 
since it is known that such changes, once 
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DISCUSSION OF SYMPOSIUM 1 

Dr Milton Friedman (New York 
City) Each one of this mornings’ essayists 
has indicated discrepancies between his 
own results and those of the other speak- 
ers Therefore, it is not too great a pre- 
sumption to introduce clinical facts and 
variables which re-emphasize the difference 
in the biologic effect of varying wave 
lengths 

Firstly, x-ray bums are not infrequently 
followed by cancers, whereas, on a radium 
bum, they are relatively uncommon 
Secondly, it has been estabhshed by us 
and by others, that if a full erythema dose 
is given at one time with x-rays produced 
by 200 kilovolts, and filtered with 0 5 mm 
copper, the erythema will appear on the 
twelfth to the fourteenth day, whereas, if 
a single erythema dose is given at one time 
with a heavily filtered radium pack (in our 
case, 3 mm of platinum), the erythema 
will not appear until the fourth or sixth 
week and sometimes even later This 
profound difference is frequently over- 
looked m comparing these various ra- 
diations 

At Bellevue Hospital we are now m our 
fourth year of comparing different wave 
lengths in the treatment of neoplasms of 
the mouth and throat, with protracted 
radiation — which protraction brings out 
the delicate differences between different 
types of radiations to a great extent — more 
so than single individual doses — and we 
too have learned, as Coutard originally 
stated, that \-rays filtered through 2 mm 
of copper are more effective than those 
filtered with 0 5 mm of copper If the 
intensity factors are equal, the skm can 
tolerate more of the shorter wave length 
radiations, in a ratio of approximately 
eight to seven 

Gioacchino Failla, D Sc (New York) 

I just want to mention one pomt m con- 

1 The papers of P S Hcnshaw, Ph D G Failla, 
D Sc , Prof H Holthuscn, M D L S Tajlor, Ph D , 
and S G Mudd M D with C K Emer> , M D and 
R S Hnmson M D ha\e not been recened for pub- 
lication 


nection with Dr Friedman’s discussion, be- 
cause it may lead to serious consequences 

Dr Friedman mentioned that there have 
been no cases of cancer developing from 
over-dosage with radium As a matter of 
fact, I know of some definite mstances m 
which cancer has developed from radium 
bums in the hands of physicists and radi- 
ologists 

Dr Charles B Ward (Seattle, Wash ) 
The skm reactions following the use of 
800,000 volts x-ray, filtered through the 
equivalent of three millimeters of lead, 
have been very interesting By using a 
divided dose technic we could occasionally 
give 5,000 r to a single port — we sometimes 
could go up to 6,000 r if we used a small 
port This dosage produced no serious 
skm reactions on the neck but when the 
same amount of treatment was given over 
the jaw or antrum, the reaction was far too 
severe A similar effect was noticed m 
treating a thin patient over the sacrum 
This finding would tend to support Launt- 
sen’s contention that the difference in dis- 
tribution of secondaries is the mam factor 
m minimizing the skm damage with super- 
voltage x-rays 

We also made tests for threshold ery- 
thema at various voltages and with filtra- 
tion varying from five millimeters of cop- 
per to the equivalent of three millimeters 
of lead We noted that as the filtration 
and voltage increased the time interval be- 
fore the appearance of the skm pigmenta- 
tion was also increased, and it was neces- 
sary to extend observations over a longer 
period of time I believe that this delay in 
skm reaction is due to a difference m the 
quality of the radiation 

Chairman Wood We might ask Dr 
Ward if he could give that supplementary 
information concerning the concrete and 
lead 

Dr Ward Although I am no longer 
connected with the Swedish Hospital, I 
Will be very glad to give you some prelimi- 
nary data regarding the comparative pro- 
tective value of concrete and lead 
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Nucoracese, Sporobolomuces, Nadsoma 
(Nadson and Philipov), wheat (Stadler, 
Sapchm, Delanny), oats (Stadler), barley 
(Stadler), rye (Levitsky, Navashm), Hya- 
cinthum (de Mol), Nicotmna (Goodspeed), 
Datura (Blakeslee), tomatoes (Lindstrom), 
Mirabihs (Bnttmgham) and Antirrhinum 
(Stubbs), ( c ) animals Apotettix (Na- 
bours), Bombyx (Astaurov), Habrobracon 
(Wanting), Drosophila melanogaster (Mul- 
ler and others), D funebrts (Timoffieff- 
Ressovsky), D pscudo-obscura (Schultz), 
D virihs (Demerec, Fujn), Macrosiphum 
(Pirocchi), and mice (Dobrovolskaia- 
Zavadskaia, Snell) 

I shall conclude this presentation by ex- 
pressing a geneticist’s opinion concerning 
x-ray treatment of human beings A 
geneticist would not oppose treatment 
applied to somatic tissues It is true that 
such treatment produces genetic changes 
similar to those produced by the treatment 
of germ-cells, but it is very likely that the 
organism will take care of detrimental 
genetic changes produced by it In the 
treatments of somatic tissues, however, 
difficulties might arise if the application 
is given to fast-growing tissues or to em- 
bryos In these cases cells possessmg in- 
duced detrimental genetic changes might 
multiply and develop into sectors of ab- 
normal tissue with a possible detrimental 
effect to the individual A geneticist, how- 
ever, would strongly oppose the treatment 
of any cells which would develop into func- 
tioning germ-cells Experimental research 
has positive evidence to show that such 
treatment increases the frequency of heredi- 
tary abnormalities Some of these can be 
expected to be so great as to produce ab- 
normal embryos which would be elimi- 
nated before birth, others would develop 
into abnormalities which would show up 
on the offspring of treated individuals, the 
majority of these abnormalities, however, 


would be recessive and would not appear 
in the first generation offspring, but would 
crop up in later generations if mating 
should bring together two germ-cells carry- 
ing similar abnormalities A geneticist 
would not hesitate to predict that in- 
discriminate x-ray treatment of germ-cells 
will increase the number of earners of detn- 
mental hereditary charactensties in any 
race in which that treatment is practised, 
and if continued long enough, will have a 
grave detrimental effect on the race as a 
whole 
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the bulk of the cell mass there are as a rule 
scattered clumps of cells which, as judged 
by their staining characteristics, appear 
viable, although there is definite evidence 
of severe damage 

No attempt has been made to measure 
depth dose smce we believe the measure- 
ment of depth dose is as yet impractical 
It is our purpose to produce the best qual- 
ity of radiation possible, by high voltage 
and dense filtration, with adequate focal 
skm distance, and deliver sufficient radia- 
tion to cause a favorable reaction 

Whether the improvement in results is 
due to the quality or quantity of radiation 
delivered to the tumor is undetermined and 
is, I think, a problem for the future 

I have a few lantern shdes which show 
some developments made on higher voltage 
apparatus at the Lincoln General Cancer 
Clime by T R Folsom, m charge of the 
Department of Physics 

First Our measurements are made by a 
large open air chamber placed on the out- 
side of the treatment room and protected 
by a two-foot wall of concrete A small 
beam of x-ray is allowed to pass through a 
lead gate m the wall to the air chamber 
Through a tunnel on the opposite side it 
escapes into the ground, thus avoiding any 
back-scattering The position of the stand- 
ard air chamber is approximately eight 
feet from the focal spot of the tube 
Second Dr Leucutia has brought out 
some points concerning vacuum pumps 
In the beginning we used mercury vapor 
pumps similar to those described by Dr 
Leucutia They were a constant source of 
trouble and expense After a few months 
of unsatisfactory experience, Mr Folsom 
built our first set of apazme oil pumps, 
these were located about twelve feet from 
the tube Several attempts were made to 
obtain satisfactory operation but it was not 
until a new set of pumps were located only 
a few inches from the tube proper that we 
were able to get satisfactory and rapid 
evacuation 

Third The x-ray tube, in the beginning, 
was similar to that used by Dr Leucutia, 
end ground and one stage We experi- 


enced considerable difficulty operating 
over 400 kv For this reason the tube was 
rebuilt mto a two-stage affair, which per- 
mits operating at capacity 

About this time the small one and one- 
quarter inch gold target was abandoned 
Mr Folsom substitued a target three and 
one-half inches in diameter, constructed of 
1 / 100 inch pure lead on a copper backing 
This has not only reduced the replacement 
cost from $40 00 to $0 50 but has increased 
our efficiency output and quality of radia- 
tion 

Fourth The entire end of the tube has 
been remodeled and for the brass water 
jacket, one of aluminum has been substi- 
tuted This change has been of the great- 
est advantage in equalizing the quantity 
and quality of all four ports The output 
from each is now not only equal in volume 
but equal in quality as well 

Fifth The cone construction has also 
been changed We have installed cones of 
one-half inch lead, lined with aluminum, 
with a rotating cap, which permits select- 
ing any sized opening at any desired angle 

An electric light bulb has been placed in 
the extreme apex of the cone, the light per- 
mitting the operator to determine the exact 
location, size, and shape of the area to be 
treated There has been (and justly so) 
criticism on the difficulty encountered m 
securing proper positions with a fixed tube 
We find with our present setup that it is 
sometimes difficult to secure correct areas 
The light, however, assists us materially 
and affords an accurate means of determin- 
ing the tissue which will receive radiation 

The voltage referred to in the above dis- 
cussion was checked on each individual 
transformer, later by the large sphere gap 
and again by the electro-static constant 
reading voltmeter Needless to say, these 
measurements maj r be m error and are sub- 
ject to future correction 

Dr Henry Schmitz (Chicago) [The 
Editor wishes to state that Dr Schmitz 
unshed to combine the discussion he pre- 
sented m this sequence with his paper, the 
latter to be published at once (March, 1936, 
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Three years ago I was in Brussels They 
have a very large supply of radium on hand 
m a lead-covered safe This safe is placed 
in a room which has concrete walls one 
meter in thickness, and you enter this room 
through a winding passage 

Some months later we went over the 
General Electric specifications for the S00 
kv tube and found that they called for 
three inches of lead m the floor of the 
treatment room, two inches in the side 
walls, and partial leading of the control 
room and transformer room I suggested 
concrete as a substitute Some tests were 
made at Memorial Hospital and we finally 
decided to use three feet of concrete in the 
floor of the treatment room instead of three 
inches of lead, thirty inches of concrete m 
the walls of the room instead of two inches 
of lead 

After treatments were started, dental 
films were placed m various parts of the 
building for two weeks at a time No fog- 
ging could be detected under the floor or 
outside the walls of the treatment room 
These tests were repeated several times 
At the present time Mr J E Rose, the 
physicist at the Swedish Hospital, is mak- 
ing very complete tests which will be pub- 
lished in the next few months He tells me 
that three feet of concrete is many times as 
efficient as three inches of lead If any of 
you are considering such an installation, I 
am sure that you can feel safe m using con- 
crete Mr Rose’s data will be available at 
the Bureau of Standards in a very short 
time 

Dr Roscoe L Smith (Lincoln, Nebr ) 

I first adopted the use of voltages higher 
than 200 kv in the Summer of 1933 Since 
that time 350 tumors have been treated, 
either by supervoltage alone or m combina- 
tion with radium and surgery Prior to 
1933, 1 used a similar combination with 200 
kv Certain observations as to the effect 
of higher voltages must, therefore, be com- 
pared with my previous experience, using 
the same combinations but with lower volt- 

.1 i -f oinpnpnce with 


higher voltages the filtration and voltage 
have been increased from time to time, each 
step showing some improvement in the 
various effects that I will mention, the best 
effect occurring during our last and present 
setup 

'2 cm distance plus 3 mm steel 

2 2 mm lead filter original 3 mm A1 

0 6 mm copper filter 6 mm water 

0 25 mm block tin in tube 

3 mm celluloid 

700 kv CP electro-static voltmeter reading 
Output, 15 r per mm 
Dailj dose, 300 r 

Total to one skin field 2,000to3 000 r through multiple 
skin fields 

Although the subject is open to contro- 
versy it is my opinion that supervoltage 
radiation is superior to 200 kv radiation 
for the following reasons 

(1) Pre-operative radiation of this type 
is of great advantage on early cases and 
surpasses other palliative measures on in- 
curable lesions 

(2) More rapid tumor regression is 
noted 

(3) There is rapid relief of pain 

(4) Radiation sickness and skin ery- 
themas are absent 

(5) Blood changes are less sei ere 

(6) The general condition of the patient 
improves more rapidly and the improve- 
ment is more apt to be permanent 

(7) In my experience long protracted 
treatments of supervoltage are most de- 
sirable 

(8) A combmation of extremely high 
voltage radiation and one-third of an ery- 
thema dose of lower voltage treatment 
seems to produce more rapid recessions on 
diffuse, superficial lesions 

(9) The effect on neoplasms closely re- 
sembles the changes produced by intersti- 
tial radium radiation It is not uncommon 
to observe in sections of previously irradi- 
ated tumor tissue a complete destruction of 
the nucleus where only the cell walls re- 
main visible In others there is a varying 
degree of pycnosis and the cytoplasm is 
distended with a clear, pale staining sub- 
stance Many times the cytoplasm be- 
comes granular and there is marked karyor- 
rhexis Even when such damage occurs to 
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Dr CostolOw Out dosages are all 
measured by the same method used at 
California Institute of Technology— with 
the standard air chamber, the output in air 
bemg measured each morning 

Dr John T Murphy (Toledo, Ohio) 
We have heard much 'this afternoon about 
the supervoltage from 550,000 volts to 
800,000 volts Whafil have to say will be 
based on 400 kilovolt? of pulsatmg current 
The reason I adopted* this machine was 
twofold I could not afford a larger one and 
I thought somebody should try middle- 
volt radiation rather than the so-called 
supervoltage 

The factors I am using are 400 kilovolts 
pulsatmg current , 80 centimeters distance , 
filter, 2 millimeters of copper built into the 
tube and an additional Thoreaus filter of 
one-quarter millimeter of copper, four- 
tenths of tin, one of aluminum The inten- 
sity vanes until the tubes from 14 to 16 r 
per minute 

Of course, this machine has been in use 
for only eleven months and no final results 
can be told 

I am surpnsed that the men using 
higher voltage and higher dosage on the 
pelvis have so few complications I can- 
not understand it because one of my great 
troubles is the care of the patient dunng the 
treatment from the mucosition produced 
in the bowel and other comphcated effects 
both m the bladder and m the rectum 
Whether this is because of a difference in 
biological effects, I do not know, but per- 
sonally I have a great deal of trouble m con- 
trolling these elements 

We have nausea, even though we never 
go beyond 210 r per day per field and one 
field per day We have weakness We 
ha\ e diarrhea We have trouble with the 
skm and I cannot understand, myself, why 
a machine that will produce the estimated 
depth dose of a machine at S00.000 on a 
patient 21 centimeters thick, does not pro- 
duce complicating effects on the opposite 
skm portal 

Dr Robert R Newell (San Fran- 


cisco) In the first place, Dr Leucutia has 
been looking into the future and ta lk i n g 
about machinery for doing neutron produc- 
tion and nuclear reactions and artificial 
radio-activity and I am very fortunate in 
living ]ust across San Francisco Bay from 
the first of the cyclotrons I went over 
and borrowed from Professor Ernest 
Lawrence a couple of Wilson cloud cham- 
ber pictures These are the original films 
he took with his Wilson chamber and he 



let me have them to show you some of 
these reactions 

This first one is the result from radio-ac- 
tive sodium produced by bombarding com- 
mon salt with high speed deuterons from 
his cyclotron This breaks down into so- 
dium again with the release of a high speed 
beta particle swifter than those from ra- 
dium and a very hard gamma ray, harder 
than any from radium or thorium 

These gamma rays came m here [point- 
mg] and released some secondary beta 
rays The curvature m the strong mag- 
netic field through the Wilson chamber in- 
dicates its energy, which is seen to be ex- 
tremely high because it is not very much 
curved In the other film, we have some 
deuterons allowed to bombard beryllium, 
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26, 331-334) This was done at his re- 
quest ] 

Dr William E Costolow (Los Ange- 
les, Calif ) The problem of determining 
the clinical value of supervoltage irradia- 
tion presents many difficulties, as does the 
determination of the value of the biologic 
and physical measurements which we 
heard about this morning 

Erythemas have been mentioned I 
will briefly state our experience It was 
brought out tins morning that in the pro- 
duction of an erythema by a single dose, a 
larger dose was necessary, and that the 
erythema came on at a later date when the 
supervoltage was used than uhen 200 kv 
was used This is perfectly true, but by 
fractionating the dosage over a penod of five 
to six weeks, this difference is very difficult 
to detect For instance, in treating the 
pelvic conditions with supervoltage in 
cases in which we use as many as six por- 
tals, giving a total of from ten to twelve 
thousand r units over a penod of five to 
six weeks, as compared with the same sort 
of cycle with 200 kv , applying the same 
total dosage in r (measured in air) over 
the same penod of time, the erythema is 
very similar in its appearance and dis- 
appearance, and the condition of the skin 
several months later seems practically the 
same 

We have had the opportunity of observ- 
ing the use of 500 kv with 0 6 mm of lead 
filtration at our own office, and also the 
use of the 900 kv with 1 mm lead filtra- 
tion, at California Institute of Technology 
We use the same r intensity per minute, 
and if we use the same size fields, daily 
dosages, and total days of treatment, the 
skin reactions produced by the two ma- 
chines are apparently quite similar 

Definite proof of the superiority of super- 
voltage, if any, will come only after five 
years, or longer periods of observations 
The only factor we can use now for basing 
any sort of comparison on, is, as Dr 
Schmitz has mentioned, the matter of the 
primary regression of the tumor is 

quite difficult to determine clinically it 


is quite inconclusive to compare the results 
in groups of cases treated in the past, in 
which the total dosage and time of treat- 
ment were less, with the results of the 
larger fractionated dosages now given 
We must not forget the work that Dr 
Coutard and his associates have done m 
the pelvis with 200 kv , using large, pro- 
longed, fractional dosages over multiple 
portals and obtaining disappearance of 
pelvic gland metastatis, which simulates 
any primary regression so far obtained 
with the supervoltage 

In our peine cases we are getting better 
primary regression since using the super- 
voltage This may be because we are us- 
ing larger dosages than formerly It is 
pretty difficult to compare the supervolt- 
age results with work done premously with 
200 kv , so the apparent improvement may 
be more a matter of total dosage than we 
think However, the question was brought 
up a minute ago as to whether we had 
treated any cases ■with supervoltages which 
had prenously been treated with 200 kv 
We have Some of our old cases came 
back with recurrences after having had 
what we considered, at that time, adequate 
radium and x-ray dosages We have had 
complete regression in some of these cases 
after thorough supervoltage treatment 
These results are, of course, encouraging, 
but the cases are few, and, in the past, 
striking primary results were at times 
noted, following other forms of irradiation, 
although apparently not so frequently as 
at the present tune One thing we may 
say that the supervoltage offers a method 
by which we can give the patient a very 
thorough course of irradiation While it 
appears that we are getting better primary 
regression, I feel that we had better do as 
the physicists and biologists all did this 
morning — beg off from making any definite 
statements until more tune has elapsed to 
permit further observations 

Dr L S Taylor (Washington, DC) 

I would like to ask Dr Costolow what his 
alibi is when it comes to measuring these 
irradiations in roentgens 
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not mean, of course, that he feels the clini- 
cal results from treating pelvic tumors are 
the same with both types of radiation I 
do not think he has yet made up his mind 
on this aspect of the problem 

Dr Taylor mentions that, with 200 kv 
radiation, physical measurements suggest 
that the correct focal skm distance should 
be approximately ten times that of the 
t um or depth In view of this suggestion 
and m new of the fact that supervoltage 
is beyond the reach of many of us clini- 
cians at the present time, I would like to 
ask Dr Failla if he thinks super-milham- 
perage would be a more economical and 
simpler answer to some of the problems in- 
volved 

Personally, I have operated an ordinary 
water-cooled 30 milliampere tube at 40 
milhamperes for several hours, without ap- 
parent damage — using 200 kilovolts Now 
if one could secure 50 or 60 milliampere 
tubes one could easily treat deep-seated 
lesions at target -skm distances of 100 centi- 
meters as a routine measure With such 
milliamperage the output with either 0 5 
or 1 0 millimeter of copper filter would still 
be ample 

Frank M Exner, M A. (New York) 
May I ask how the measurements in roent- 
gens at 900 kilovolts are made at San 
Francisco' 1 

Dr Garland Well, Dr Stone has his 
machine cahbrated by the physicists from 
the University of California and they 
think they are measuring similar roentgens 

Of course, like everybody else, they do 
not know, but they think they are measur- 
ing roentgens in air with 900 kilovolts 

Lauriston S Taylor (Washington, 
DC) Rather than present a discussion, 
I wish to make a short plea We have lis- 
tened all day until our heads ache about the 
difficulties m the measurement of super- 
x oltage radiations It is very unfortunate 
that so many of these installations, as they 
arc put in, ha\ e to be installed in existing 
buildings and consequently have been 


cramped as to space and lay-out of auxil- 
iary apparatus 

I think it is highly necessary that those 
doctors who are considering new installa- 
tions for voltages above 500 kilovolts ought 
to be a httle public-spirited at the same 
time and make provision for some auxiliary 
space near their tube where adequate 
physical measurements can be earned out 

That means perhaps a httle room off to 
one side — not so small, but a room where 
you can avoid scattering — where you can 
set up standard ionization chambers and 
make measurements under conditions 
wherein the scattered radiation can be con- 
trolled 

When a supervoltage x-ray installation is 
being built new, it is a simple matter com- 
paratively to make such provision After 
the installation is completed, it is a very 
difficult matter to make such provision 

I feel that questions of the type that 
have been raised all day will soon disappear 
if we can just have facilities available 
around the country for setting up appara- 
tus and making unambiguous measure- 
ments 

Unfortunately, at the present time our 
laboratory, which is somewhat looked to 
for information of this sort, has no facili- 
ties whatever for carrying out such meas- 
urements We have to go to outside labo- 
ratories, choosmg here and there those 
particular ones which are suited to our 
purpose 

If, however, the next half-dozen installa- 
tions which are built have provision made 
in their installation for some rehable ph} r si- 
cal measurements, and better still, if a 
physicist is attached to their staff to make 
these measurements, I feel the questions 
that are worrying us so much to-day will 
be more speedily rectified and answered 

Gioacchino Failla, D Sc (New York) 
The question of depth dose has been raised 
several times to-day, or at any rate it has 
been implied that with these very high 
voltage x-rays the depth dose must be very 
high 

As a matter of actual measurement, the 
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and the nuclear reaction has resulted in 
ejection of neutrons 

Neutrons and f3 rays are not absorbed by 
the same mechanism A neutron is with- 
out charge and runs through matter with- 
out being deflected or jostling the electrons 
at all, when it runs head-on into a nucleus 
of an atom, then it gives a transformation 
and you get a recoil ion, and these latter 
produce very intense ionization tracks, as 
shown m this Wilson cloud chamber 
photograph 

Now I am very much interested in the 
minute mechanism of absorption of radia- 
tion within the human body, and w hen we 
compare the way a high speed electron is 
absorbed and the way a neutron is ab- 
sorbed, we see that this (pointing to the 
track of the electron] is more or less like 
running a man through with a rapier 
You can stick a man through the lung with 
a rapier and he may recover But if you 
stab him with a flagpole [pointing to the 
recoil ion from the neutron absorption], I 
don’t think he is going to recoi er at all 

So that I see some chance for selective 
action, some cells succumbing and some 
cells recoAenng (cancer being killed and 
normal cells recovering) when you use the 
secondary high speed electrons from pho- 
tons (gamma rays or x-rays) But I do 
not see the medical use of neutrons when 
their ionization tracks are going to be so 
intense that you cannot imagine such a 
track going through a cell without killing 
the cell utterly, whether it is a cancer cell or 
a normal cell 2 

Gioacchino Failla, D Sc (New York) 

I should like to bring out a point in Dr 
Holthusen’s paper which perhaps might be 
misunderstood Dr Holthusen did not 
present the eiythema dose curve to show 
that there is no difference between x-rays 
and gamma rays, or, in other words, to 
show that there is no wave length effect, 

5 Note added m proof Considering ZirUe s figures 
on fern spores lolled by x rays (Am Jour Cancer, 
March, 1935, 23, 558-567) I think I ought to have 
said merely that I think neutrons are not very promts 
ing for the treatment of cancer 


because his curve was not determined with 
the same quahty of radiation 
In order to eliminate the wave length ef 
feet from the curve, it would have been 
necessary to cany out all the experiments 
with the same quahty of radiation, whereas 
that was not the ease, since some of the 
treatments were given with 500 roentgens 
per mmute and some with one roentgen per 
minute, and it is difficult to see how one can 
get such a variation in intensity, without 
changing the quahty of radiation, and per- 
haps some other factors 

Therefore, the curve really shows the 
combined effect of prolonging the tune and 
decreasing the wave length of radiation, in 
view of the fact that the short exposures 
were given with long wave length radiation, 
and the long exposures with short wave 
length radiation — possibly gamma rays 

In order to evaluate what part of the 
change is due to either factor individually, 
other experiments must be performed in 
which one or the other of the two variables 
is kept constant 

I think that this is m accord with Dr 
Holthusen’s ideas, but I wanted to bring it 
out definitely so that there would not be 
any misunderstanding 

Dr L Henry Garland (San Fran- 
cisco) As one interested in the clinical as- 
pects of radiation therapy it has been a 
pleasure to listen to some of the papers read 
this afternoon, especially that read by Dr 
Emery (and also Dr Costolow’s discus- 
sion thereof) It seems to be generally 
agreed that we are not yet m a position to 
decide the relative merits of high voltage 
(200 kv ) and supervoltage (900 kv ) radia- 
tion From observations on some of the 
patients treated with the 900 kv appara- 
tus at the University of California Hos- 
pital it is my impression that Dr Costo- 
low’s conservatism is more than justified 
Dr. -Stone unfortunately could not come to 
this meeting but he seems to have the im- 
pression that there is little clinical differ- 
ence in either the amount of erythema or 
the type of reaction produced with these 
two veiy different voltages This does 
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cause the intensity of ionization is very 
great In these conditions the destruc- 
tion of protoplasm is complete, and re- 
covery impossible Zrrkle has observed 
the same phenomenon in fern spores For 
equal amounts of ionization, he finds that 
the effect of alpha particles is greater than 
that of x-rays 

Chairman Francis Carter Wood, 
M D (New York) As a person interested 
m both the practical and theoretical sides, 
I hope that we will soon have some tests on 
patients actually using the Coutard method 
of the application of irradiation — irradia- 
tion given at from 3 to 4 r per minute over 
a long period These radiations are all 
given rapidly, in ten- or fifteen-mmute ex- 
posures 

It is very interesting to find out if, by 
doing what Dr Coutard does — expanding 
that radiation over a couple of hours for 
each exposure — we would not get different 
results 

I have been interested in working the 
other way I am treating a considerable 
number of patients with about 140 to 150 
kv , with a half-millimeter of zmc, raismg 
the skm-focus distance until the dose is 
something like 3 r per minute and then 
giving long exposures There is not the 
slightest difficulty m giving 6,000 r on the 
skm of a patient m the course of a month 


without getting a severe bum and very 
frequently with total disappearance of the 
metastatic carcinoma — for usually these 
are breast cases — from the surface of the 
chest and in that way I can guarantee no 
fibrosis of the lung is produced 

These big machines do produce fibrosis 
of the lung, as is well known In some 
cases the fibrosis has been more serious 
than the primary disease from which the 
patient suffered, notably, cancer It is 
like shootmg at a Drosophila egg with a 13- 
mch Navy gun to use a very high voltage 
m treating superficial lesions 1 

Why do we have to use a ray which will 
penetrate the chest and ray people a block 
or two away when the dosage can be so ad- 
justed that we can apply a sufficient dose 
to the two or three centimeters of thickness 
of tissue that we are treating, provided we 
alter the dose so that it conforms to the 
factors which Dr Holthusen’s charts show 
The difference between the various doses 
of radiation affords a very valuable and 
useful check on our radiation therapy 
When you see that with 5 r per minute 
you can give a very much larger dose of 
radiation and that the danger of serious 
damage of the skm is considerably farther 
from the erythema dose than when the rate 
is 500 r per mmute, we feel very safe m 
giving six and seven hundred r, if so de- 
sired, without producing serious damage 
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depth dose is not very different from that 
with 200 kv x-rays under the same condi- 
tions So if the clinical results are better, 
the improvement cannot be attributed en- 
tirely to the increase in depth dose 

The foregoing statement, of course, is 
based on the present method of measuring 
depth doses, but I do not believe the pres- 
ent method is very good, and we shall have 
to wait until a better method is developed 
before we can say definitely what the depth 
dose is with the higher \ oltage \-rays and 
gamma rays With the usual small cham- 
bers, having thick walls, there is surpris- 
ingly little difference in depth dose be- 
tween 200 and 400 kv x-rays 

Paul S Henshau , Ph D (New York) 
Dr Packard in his main presentation has 
referred to the literature and pointed out 
that a large number of different wave 
lengths of \-rays have been used on a va- 
riety of different biological test objects and 
that practically no results w-ere obtained 
which indicate a differential wave length 
effect While this is true, it ivould prob- 
ably be worth while to point out that the 
majority of these were earned out with x- 
rays produced at from 50 to 200 kilovolts 
Surely it will be necessary to investigate 
the whole range of wave lengths of pene- 
trating radiations, x-rays produced at from 
50 to 1500 kv or more, before conclusions 
can be drawn 

For most of the investigations previously 
earned out, one ionization chamber was 
used to measure the radiation intensity and 
one test object was used to measure the 
biological effect Recent results have 
shown that intensity measurements of dif- 
ferent wave length radiations made with 
different lands of ionization chambers may 
not agree This tends to discredit state- 
ments about the wave length problem 
which are totally dependent upon ioniza- 
tion measurements It seems to us that it 
would be more satisfactory to irradiate a 
variety of test objects with the different 
quahties of radiation and compare the rela- 
tive effects produced m the different mate- 
rials This eliminates all ionization cham- 


ber difficulties and compares tissue reac- 
tions directly, which really is the mam 
point of interest in this work It is to this 
kind of procedure that we attribute the 
fact that we have been able to observe dif- 
ferential wave length effects 

Packard has used one test object— Droso- 
phila eggs — and ionization chambers and 
has found that the same relative effects are 
obtained in the eggs and for the ionization 
measurements for x-rays produced at from 
12 to 550 kilovolts We note, however, 
from his printed reports that certain cor- 
rections are necessary in case of the longer 
wave length (12 kv ) radiations in order to 
make the results parallel Among these is 
a correction of 6 7 per cent for differential 
absorption of the radiationatdifferent levels 
in the Drosophila eggs, the greatest thick- 
ness of which is about 0 1 mm While this 
correction is not large and would not change 
final conclusions to a great extent, I would 
like to know why Dr Packard assumes that 
a correction must be made for the unequal 
distribution of radiation throughout the or- 
ganisms This question is raised because 
we have been able to produce lulling in 
these organisms with alpha particles when 
it was known that the radiation did not 
pass to the center of the eggs 

Charles Packard, Ph D (New York) 
Very soft radiations are so readily absorbed 
that their intensity is appreciably lowered 
after traversing even a fraction of a milli- 
meter of tissue Thus the nuclei on the 
under surface of the Drosophila egg receive 
less radiation than those on the upper sur- 
face The average intensity was, there- 
fore, calculated The correction amounted 
to 6 per cent If we had been wrong in our 
evaluation of the correction by even 20 per 
cent, that would have introduced an error 
of only one-fifth of 6 per cent, that is, 
about 1 per cent m the final result 

Dr Henshaw has referred to his experi- 
ments with alpha rays which are wholly 
absorbed m the cells on the upper surface 
of the Drosophila egg The egg is killed 
even though only a part of the cells com- 
posing it are injured This is probably be- 
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mg of a vertical connective tissue fiber 
bundle Sometimes a proeession-like senes 
of four or five such “travelling cells” 
could be followed away from the vertical 
bundle locus At the end of five weeks 
most of the basal cells showed shrinkage 
of the nucleus and vacuolization of the 
cytosome The contrast between these 
cells and those described as unaffected 
was very marked The latter were now 
numerous and distributed along the whole 
length of the section although they were 
still more common near the vertical 
bundle terminations At some points the 
epidermis was now only three cells thick 
In the seven-week specimen there were at 
some places only two layers of epidermis 
but the basal layer was definitely on the 
way to recovery The majority of the 
basal cells seemed normal and there was 
little vacuolization The final sample, 
taken after ten weeks, showed three or 
four layers of cells with many of the nor- 
mal type m the second and even the exter- 
nal layers 

The nen cells which appeared at the site 
of the injury and formed part of the re- 
generating epidermis might be thought to 
be denied from mitotic divisions of the 
cells of the burned area or the zone just 
external to it which was included m the 
square of tissue examined Counts of 
10,000 cells for each specimen showed no 
significant difference between the number 
of mitoses in the irradiated and the control 
skm These differences are shown in 
Table I 


TABLE I— NO MITOSES PER 1,000 CELLS 


In cases m which an open wound is 
present, the epidermis of the frog is first 
completed through lateral migration of 
epidermal cells from the surrounding region 
(Arey) In the present series there was no 
open wound Lateral migration is not 
indicated by the shdes, and the tune of 
appearance of new cells is not related to 
their distance from the edge of the injury 
New cells are found near the center of the 
bum as soon as at its edge, and not only at 
the surface but beneath the injured cells 
Appearing first at the loci of vertical 
connective tissue bundles, they are found 
in positions indicating that they have 
migrated along the bundles from the 
deeper layers and jomed the dermis In 
the normal dermis the vertical bundles 
bear similar cells, but m the x-rayed tissue 
there is an average increase m them 
number of 50 per cent for the ten-week 
period, with a high point of 100 per cent 
for the third week following irradiation 
Table II gives the weekly counts of these 
cells 

TABLE H — 1 “TRAVELLING CELLS” FOUND ON 
25 VERTICAL CONNECTIVE TISSUE BUNDLES 

Weeks after Control X-rayed Percentage of 
Sian Increase 

266 35 

278 45 

400 113 

350 45 

263 40 

250 S3 

375 77 

27S 26 

224 20 

201 18 

288 50 


i.uuu r Skin 

1 198 

2 190 

3 188 

4 260 

5 185 

0 145 

7 155 

8 21S 

9 186 

10 178 

Average igo 
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20 

22 

S 

12 

15 

9 

11 

13 

10 

12 

15 
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11,0 

175 


The epidermis, which was reduced by 
x-ray injury to two layers, was restored to 
four or five layers in thickness without 
significant increase m the mitotic divi- 
sions found and with no evidence of amito- 
sis Travelling cells of the dermis were 
much more numerous during the period of 
regeneration These findings support the 
idea of replacement of epidermal by dermal 
cells 



MITOSIS DURING THE HEALING OF X-RAY BURNS' 

Sy JOHN A CAMERON, MA,PhD, Columbia, Mo 
From the Department of Zoology, University of Alissoun 


C ELLS lost by the epidermis after In the distribution of mitotic figures and 

ray injury might conceivably be re- travelling cells," no differences were 
placed through several processes found between specimens cut along the 
Mitosis of the remaining cells of the burned longitudinal and those cut along the trans- 
region is a method commonly described verse axes of the animals A certain 
Other possible means that have been de- amount of shrinkage in the burned area 
scribed are amitosis (Kindred, 1927), resulted in some distortion of the cells 
lateral migration from nearby uninjured around the periphery of the bum and in 
skin (Arey, 1932), modified mitosis (Stough, the drawing of neighboring cells out of the 
1931), and migration and differentiation of perpendicular in the direction of the center 
cells of the dermis or of deeper layers of of the bum, but no evidence of lateral 
the body (Papamcoulaou, 1933, and Cam- migration was found The very low per- 
eron, 193G) centage of cells in mitosis detected in 

In the present senes of experiments rapidly growing tadpoles made the mod i- 
square bums 6 X G mm were made on the fied mitosis described by Stough a very 
backs of frogs by the application of 1,000 attractive explanation of the source of the 
r X-ray exposures were made in the new cells Nevertheless, nothing mdi- 
laboratory of Professor L J Stadler, of eating modified mitosis was seen in the 
the University" of Missoun, with a Victor slides, only normal mitoses were found, 


machine (Snook model), ha-sung mechani- 
cal cross-arm rectifier and universal ty"pe 
Coolidge tube operated at 140 kv p 
Tube current was 4 ma , target distance, 
11 inches, tune, 7 minutes, 24 seconds 
No screen or filter was employed Each 
frog was chloretomzed during exposure, 
and the size and location of the injury 
were regulated by the size and position of a 
square hole in the lead plate that shielded 
its body The output of 136 5 r per 
minute was measured with a Victoreen 
dosimeter Each week for 10 weeks fol- 
lowing irradiation a frog was killed and a 
square of skin 18 X 18 mm which had 
the burned square as its center was fixed 
m Bourn’s fluid A control square was 
taken from each frog Each piece of tis- 
sue was cut into serial sections 6 mu thick 
and stained with Mayer's haemalum and 
orange G 


1 This study was aided by a grant from the Com- 
mittee on Radiation of the National Research Council 
toW C Curtis 


which suggests that the cells m mitosis 
were not present m the epidermis at the 
time of exposure to x-rays but have subse- 
quently amved from the deeper layers of 
the body 

One week after exposure the skm was 
reduced from six to five layers of cells, 
the control had three layers in the basal 
region in which metabolism was active 
but the irradiate had only two such layers 
Many of the nuclei were swollen as though 
by excess fluid The external layer of 
flattened cells was only loosely attached in 
the irradiate In some of the sections the 
desquamated sixth layer was represented 
by long streamers of burned cells which 
dangled from the free border of the epi- 
thelium After three weeks there were 
only four layers and all except the basal 
one were obviously undergoing degenera- 
tive changes Among the old cells were 
some large, turgid, chromatic ones which 
appeared unaffected by" \-rays, these bemg 
chiefly at places just external to the end- 
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CASE REPORTS AND NEW DEVICES 


ENLARGED PARIETAL FORAMINA 

REPORT OF AN ADDITIONAL FAMILY SHOWING 
THIS ANOMALY 

By REUBEN G ALLEY, M D Pittsburgh Pa 

From the Diagnostic X-ray Department of the Western 
Pennsylvania Hospital 

Probably every roentgenologist has a vary- 
ing number of films that are filed in a special 
place, with at least a mental note to the effect 
that more information is desired regarding 
them These may be waiting for biopsy or 
operation or may even be kept with the hope 


of finding a similar case that may shed hght 
upon an unusual condition Such a case of 
ours was brought to mind by the article of 
Dr 0 H Perry Pepper and Dr Eugene P 
Pendergrass in the January “American Journal 
of Roentgenology and Radium Therapy ” 

In July, 1933, an eight-year-old colored boy 
was injured by an automobile and routine skull 
films were taken These revealed large, sym- 
metrical, rather oval defects located in the 
parietal bones, just to the right and left of the 
mid-line (Fig 1) There was a definite bony 
septum between them No other cranial ab- 



Fig 1 
Fig 2 


F'S f Fig 2 

Robert aged 11 years was the first patient showing enlarged parietal foramina 
Mrs B mother of all the children whose films are shown 
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(4) Palpable “soft spots” quite similar to 
the feel of a fontanelle, 

(5) Their characteristic presence m other 
members of the family 

After making the diagnosis, we wished’to con- 
firm the previous reports of hereditary trans- 
mission, so we located this family and were 
able to obtain x-ray examinations of the mother 
and six children No other relatives hve in 
this State, but the mother has promised to 
bring to us any members of her family who 
may come up from Texas 

Films of this colored family are here shown 
The mother (Fig 2) has well outlined, enlarged 
foramina They are less symmetrical and 
separated by a wider septum than noted on the 
first patient The older girl (Fig 3) has these 
defects, but they are smaller than her mother's 
This girl is fourteen years old and m her second 
year of high school All of the children are 
alert and very interested in then self-styled 
“soft spots ” In fact, the oldest boy (Fig 4) 
is very disappointed because he has none, and 
insisted that he ha\e another x-ray examina- 
tion to try to find that he was like his brothers 
and sisters The twins (Figs 5 and 6) are a 


very interesting study, and seem to prove that 
these enlarged foramina are no handicap to 
development The girl has much wider de- 
fects, yet she is larger than the boy, appears 
older, though then mental development is ap- 
proximately the same The parietal foramen 
of the boy is indicated by an arrow on the film, 
for it is small enough to escape casual notice 
The last film (Fig 7) is of the six-year-old boy 
The bony defects are very noticeable when 
palpating his head, but strangely, the mother 
had never noticed them until these examina- 
tions were made The thick, woolly hau 
possessed by each member of this family has 
probably been a great protection These 
children complain of no headaches or undue 
pain in ordinary childhood injuries 

These additional cases are reported solely 
for them value in differential diagnosis There 
is, at this writing, only one article on the sub- 
ject m roentgen literature and these films will 
increase our available references and make 
interpretation of similar skulls an easier process 
than our efforts in 1913 Apparently they 
are of no clinical importance beyond damna- 
tion of a real pathologic lesion 


OBSTRUCTION OF THE THIRD POR- 
TION OF THE DUODENUM OF UNUSUAL 
ETIOLOGY 


REPORT OF A CASE 1 

Bi LESTLR W BAIRD, M D , Fellow in Radiology, 
Tin. Majo Foundation and B R KIRKLIN, M D , 
Section on Rocntgenologj The Mayo Clinic, Rochester 
Minnesota 

Lesions producing obstruction of the third 
portion of the duodenum may be classified as 
intraluminal, mural, and extraduodenal Ob- 
struction may be produced by intraluminal 
lesions such as ingested foreign bodies and 
trichobezoars Lesions of the mural type 
which may be responsible for obstruction in- 
clude inflammatory lesions, benign and malig- 
nant tumors, and congenital stenosis Since 
the third portion of the duodenum is retro- 
peritoneal and crosses the vertebral column, it 
maj be easily compressed by lesions in the 
surrounding tissues Therefore, a large \ anet\ 
of extraduodenal lesions arc comprised in tins 
group, namely, congenital bands, particularly 
those extending between the transverse colon 
and jejunum, persistence of the anterior meso- 
gaslmmi, adhesions to surrounding organs 
which arc inflamed, such as the gall bladder, 

1 Submitted for publication Ma> 12, 19% 



I ig 1 Compression of ilie third portion of the 
duodenum and antral porUon of the stomach bj an 
extrinsic mass J 
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normality was seen When viewed in the 
stereoscope there was noted a gradual thinning 
of the parietal bone surrounding these defects, 
tlie skull was slightly large but showed no other 


metry of the areas of decreased density , the 
smooth regular edges, and the lack of exo- 
phthalmos convinced us that Schuller Chns- 
tian s disease was not the causative factor 



Fig 5 Paul aged 9 j ears a twin Tig 0 Pauline aged9years twin sister of Paul (Fig 5) 

type of pathology or anomaly There u as ob- Syphilis was considered but eliminated by ser- 
viouslv no relation between these areas of de- ology Finally, a diagnosis of congenital bom 
creased density' and the injury Lack of scars defects was agreed upon We considered the 
ruled out any previous operative work, though appearance unusual because no similar skull 
had only' one such area been seen, history re- defects were located in our available literature, 
garding an old trephine would have been in- and though the writer had viewed more than 
vestigated Metastatic malignancy could be two thousand skulls m this department, no 
eliminated in diagnosis because of the child’s other such case had been seen So these films 
excellent condition and the lack of any primary were kept out of our regular file, waiting for 
tumor Also, there were no palpable tumors more information to be obtained regarding 
associated with the bone lesion The sym- them 

After reading the above mentioned article 
and also the references to “The Cathn Mark, ' 
by Dr W M Goldsmith, m ‘ The Journal of 
Heredity’’ for February, 1922, we were con- 
vinced that ours was a case of congenital en- 
Iargment of the parietal foramina 

On the posterior, superior aspect of the parie- 
tal bone, there is normally present a minute per- 
foration that transmits a small \em to the 
superior sagittal sinus and at times a small 
branch of the occipital artery' Gray' s Anat- 
omy” relates that this foramen may or may not 
be present and vanes considerably m size, but 
even this did not prepare us to realize that the 
size could attain any such proportions as noted 
in our patient. 

In bnef, the points considered in diagnosing 
this case were as follows 

(1) The relation of these defects to the 
panetal bone, 

(2) Their bilateral presence, 

(3) The lack of symptoms in the patient, 



Fig 7 Floyd aged 6 years 
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OSTEOCHONDRITIS DISSECANS OF 
THE CAPITELLUM OF THE HUMERUS 

By LEO FREDERICK MILLER, M D , Chicago 

From the service of Dr H B Thomas Orthopedic 
Department of the University of Illinois 

Osteochondritis dissecans of the capitellum 
of the humerus is relatively rare, and only 
scattered reports are seen in the literature. 
This case is reported because it tends to further 
the explanation of the production of osteochon- 
dritis dissecans Of those cases seen, the usual 
pathology of a dissecting fragment is already 
present and the diagnosis is quite obvious It 
has been the water’s good fortune to observe 
this case over a period of months, with re- 
peated roentgenograms taken at different inter- 
vals showing the development of the lesion 

The hypothesis as to the production of 
osteochondritis dissecans has been one of con- 
troversy since Monro advanced the theory of 
trauma as the basic cause for foreign bodies 
in joints The literature can be divided into 
two groups as to the mode of production of the 
lesion that m which trauma is the principal 
factor, and those factors other than trauma 
It would be apropos at this time briefly to 
summarize the \ancd hypotheses 

The Theory of Traumatic Origin — This 
may be sub-dmded into (a) subchondral 
fracture, (6) traumatic occlusion of the so- 
called end arteries of bone with the secondary 
invoh cment of the bone, (c) trauma resulting 
in inflammation of bone, or (d) superimposed 
mjur> on an already diseased bone 

The Theory of Nontraumatic Origin — This is 
(a) based on \ascular invoh cment, ( b ) the 
result of inflammation, (c) heredity, or (d) 
chronic arthritis 

The stud) 7 of the roentgenograms, or w lien the 
bo\ first appeared at the out-patient depart- 
ment, re\ealed a marked fragmentation of the 
capitellum of the humerus, and a definite 
zone of demarcation was present The articu- 
lating surface was irregular and broken After 
immobilization in a posterior molded cast, 
another film was taken one month later The 
articulating surface had become more regular, 
and the fragments — which were three in the 
first film— now appeared as one There was 
also a definite zone of absorption surrounding 
the fragment The third roentgenogram, taken 
about one and a half months later, showed the 
presence of a c)st like area with no fragmenta- 
tion -visible Crossing tins area of rarefaction 
were bone trabecula; of a much coarser densit) 
this rarefaction, however, was not so marked 
as it had appeared in the first roentgenograms 
1 he fourth \-ra) film was taken approximateh 
six months after the boy appeared at the out- 
patient department of the orthopedic clinic 



,,.11 iiusmiaumion ot me earn 

tellum, with the articulating surface irregular am 
broken and the presence of a zone of rarefaction 
Film taken on June 20, 1935 
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- vjwukiiuuuiiui uibseca 

can be explained on the basis of the historv 
trauma, which was slight but repeated' 
character This trauma was produced by t 
action of the head of the radius upon the cai 
tellum of the humerus, with the result th 
the so-called end arteries were injured ai 
a necrosis was produced Axhauscn savs, 
his description of the mode of production 
osteochondritis, As the result of impaction 
opposing articular surfaces, the blood vesst 
to the part are damaged, either with or wit 
out partial fracture according to the seven 
of the mo lenee Tins leads to necrosis of tl 

stead f PP ‘ Cd b> thc dama S ed vessels I, 
stead of a creeping substitution of the necrot 
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stomach, or colon, lesions of tlic pancreas, 
particularly inflammation, carcinoma, or cysts, 
enlarged mesenteric lymph nodes, and, rarely, 
compression by the superior mesenteric artery 
in persons of asthenic habitus Cases have 
been reported in which an enlarged spleen or 
liver, movable kidney, or abdominal aneurysm 
produced obstruction 



1 ig 2 Illustrating the relation of the aucurjsm to the 
duodenum as seen at operation 


The symptoms caused by obstruction of the 
third portion of the duodenum resemble those 
of pyloric obstruction 

The ease herein reported is one of obstruction 
of the third portion of the duodenum of ex- 
traduodenal nature, produced by pressure of 
an aneurysm of the abdominal aorta 

REPORT OF CASE 


symptoms had then gradually disappeared 
without any particular treatment, and the 
patient regamed her weight and strength 
About two months before her admission, the 
previous symptoms recurred and then gradually 
progressed to the point where she could retain 
nothing on her stomach A month later she 
noticed a mass in her abdomen which she 
thought had gradually increased in size. 

On physical examination at the Clinic, the 
patient appeared to be well developed, but 
poorly nounshed, weak, and obviously ill 
The lungs were normal the cardiac borders were 
within normal limits, and the heart beats were 
regular and clear There was a palpable mass 
over which a famt bruit was audible, in the 
upper part of the abdomen, with visible, but 
not expansile, pulsation The laboratory find 
mgs were as follows unne, normal, hemo- 
globin, 15 9 gm per 100 c.c , leukocytes, S,900 
per cubic millimeter, flocculation test, nega 
tive, and total gastnc acids 32 and free hydro 
chloric acid 16 units (Topfers method) One 
hour after an Ewald test meal, 150 c c of 
gastnc content was aspirated, this did not 
contain remnants of food but did contain a 
slight trace of blood Occult blood was present 
in the stools 

On Nov 15, 1935, roentgenoscopic examina 
tion of the stomach disclosed rather marked 
dilatation of the second portion of the duode- 
num and some stasis There was a defect in 
the third portion of the duodenum indicative 
of an extnnsic lesion causing obstruction by 
pressure As a pulsating abdominal mass was 
present in this region, it was surmised that 
the obstruction was caused by an aneurysm 
of the abdominal aorta The clinical diagnosis 
was obstruction of the third portion of the 
duodenum, either by a dilated, tortuous aorta, 
or by an abdominal aortic aneurysm of diffuse 
type (Fig 1) 

On Nov 22, 1935, the patient was operated 
on to relieve the obstruction The stomach and 
duodenum were carefully examined but no 
evidence of an inflammatory lesion was found 
There was, however, hypertrophy and dila- 
tation of the duodenal wall, the result of an 
obstruction by an aneurysm of the abdominal 
aorta which measured approximately seven and 
one-half inches (19 cm ) in diameter (Fig 2), 


The patient, a white woman, aged G7 years, 
was admitted to the Clinic on Nov G, 1935, 
complaining of nausea and vomiting of two 
months' duration and of loss of weight Ap- 
proximately three years previously she had 
first begun to have symptoms of indigestion 
which lasted about ten weeks During this 
time she had vomited almost constantly, re- 
gardless of whether she ate or not Once 
during an attack she had vomited blood These 


for relief of which a posterior gastro-enteros- 
tomy was performed 

Obstruction of the third portion of the duo- 
denum alone is a rather uncommon finding, 
and aneurysms of the abdominal aorta are 
likewise rare, particularly in that portion where 
the duodenum crosses the aorta Rarer still, 
therefore, is obstruction of the third portion of 
the duodenum produced by an abdominal 
aneurysm 
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marked m a combination of rotation and 
extension movement of the elbow joint There 
was a loss of from 20 to 25 degrees of extension, 
and passive extension was not possible because 
of pain The range of flexion and rotation was 
normal 

Treatment — This consisted of the application 
of a posterior molded cast, and baking to the 
nght elbow jomt The boy was kept under 
observation, and, at present, he has a loss of 
only five degrees of the carrying angle of the 
nght elbow joint and is free of pain 


SUMMARY 

A case of osteochondntis dissecans of the 
eapitellum of the humerus is reported The 
theory of the mode of production is based on the 
hypothesis of Axhausen 

BIBLIOGRAPHY 

(1) Monro Quoted bj E S J King Localized 
Rarefying Conditions of Bone Wiliam Wood ft 
Company, Baltimore 1935 

(2) Axhausen Die Entstehung der freien Gelenk- 
korper und ihre Beziehungen zur Arthritis deformans 
Arch f Urn Chir 1914 104,581 


RADIOGRAPHIC TECHNIC FOR 
ACROMIOCLAVICULAR DISLOCATION 1 

By GERTRUDE R PEARSON, R T Greeley 
Hospital Greeley, Colorado 

A review of the available literature does not 
teach us a method of roentgen examination 
which consistently shows acromioclavicular 
dislocation The purpose of this paper is to 
pass on to others a radiographic method 
which, we have learned, reveals this injury in 
most cases Routine shoulder radiography 
does not exclude acromioclavicular disloca- 
tion, even when the findings are apparently 
those of a normal shoulder 

Physicians tell us that acromioclavicular 
separation is ordinarily the result of direct 
force When diagnosis and specific treatment 
are not accomplished early the patient is 
usually subject to drop shoulder,” which 
may hinder his daily activities 

If the superior and inferior acromioclavicular 
ligaments are injured, they go on to say, 
the major attachments of the acromion process 
and clavicle are severed When the patient 
with an acromioclavicular dislocation is stand- 
ing, the scapula sags slightly, separating the 
distal end of the clavicle from the acromion 
If the patient is supine, the scapula is pushed 
upward so that, usuallv, the parts assume them 
normal relationship 

As an x-ray technician, I have \-rayed se\ eral 
cases which, the radiologist stated, showed 
separation plainly in the radiograph made when 
the patient was in the erect posture, but which 
presented normal acromioclavicular relation- 
ship m those plates made in the usual recum- 
bent posture 

Figures 1 and 2 arc reproductions of one of 
the cases Note that the joint relations ap- 
pear normal in the routine plates and se\ ere 
acromioclavicular dislocation is recorded in 
those made on the same patient in the erect 
posture 

1 Submitted through the advice of K D A Allen, 
M D 



Fig 1 Radiograph of a shoulder made m the 
routine supine position showing normal appear- 
ance of acromioclavicular joint 



u . Radiograph of the same patient as 

illustrated in Figure 1 made in the erect posture 
showing acromioclaMcular dislocation 


1 Acromioclavicular dislocation is often 
overlooked clmicallj and is usual!) not shown 
on the routine anteroposterior films 

2 A senes of cases ret cals to the radiologist 
that acromioclavicular dislocation is demon- 
strated on films made m the erect posture 
Child Research Council, 

4200 East Ninth A\ e , 

Denver, Colorado 
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and overlying cartilage as would result in a 
case of aseptic necrosis in other regions, there 


forms a zone of absorption resulting in a 
gradual separation and eventually an extrusion 



Tig 2 Fig 3 

I'ig 2 Tin. fragmentation disappearing and a verj definite zone of demarcation Film 
taken on August 27, 1935 

Tig 3 Showing the presence of a cyst like area Film taken on Oct 4 1935 


Fig 4 
chondritis 


Showing the typical picture of osteo- 
dissecans Film taken on Dec 6 19oo 



of the dead portion of bone into the joint ” 
Axhausen’s theory can readily be applied 
in this case, as seen in the serial roentgeno 
grams 


REPORT OF CASE 

History — H L , a white boy, 15 years of age, 
entered the orthopedic dispensary of the Uni 
versity of Illinois on June 14, 1935 The 
patient complained of a limitation of move 
ment of the right elbow joint which, when in 
motion, was painful There was a slight swell- 
ing as compared to the left joint These symp- 
toms had been present for the past month He 
stated that he had never been troubled with the 
joint before the onset of pain The patient 
attributed the onset to throwing newspapers 
daily while working on his newspaper route 
The pain and limitation becoming gradually 
worse, the patient came to the clinic for 
treatment 

Physical examination revealed a tall boy, pro- 
portionally developed, with no evidence of 
endocrine disturbance The essential findings 
were in the right elbow jomt, where there was 
a localized puffiness just lateral to the olecranon 
process, with the shin of normal color The 
lateral condyle was painful to slight pressure 
but no localized poult of tenderness was present 
Active motion revealed that the pam was most 


POHLE AND PAUL OSTEITIS FIBROSA CYSTICA 


241 


mg the posture described above, the roentgeno- on the side, and the suspected hip elevated to 
gram may be made with the subject in the make up for the required 10° backward inclina- 
supine position The tube is obviously placed tion 


SOLITARY OSTEITIS FIBROSA CYSTICA, 
COMPLICATED BY PATHOLOGIC FRAC- 
TURE AND TREATED LOCALLY BY 
ROENTGEN RAYS 

By E A POHLE, M D PhD ai»! L W PAUL, 
M D Madison Wisconsin 

From the Department of Radiology and Physical 
Therapy, University of Wisconsin Medical School 

Osteitis fibrosa cystica m children is amen- 
able to roentgen therapy, one must re- 
member, however, that only moderate doses 
are indicated If a pathologic fracture occurs 


February, 1934, after having fallen several 
times, an x-ray examination was reported as 
showing "infected” bone and an old fracture in 
good position Three days before admission to 
this hospital she fell again and mjured the arm 
The referring physician examined the arm with 
\-rays and found a pathologic fracture The 
past medical history, other than that referable 
to the arm, was essentially negative 
Physical examination showed a child with 
normal development and nourishment for her 
age The only pertinent findings were m the 
right arm The right shoulder was depressed 
and the axillary fold \\ as broadened anteriorly 



Fig 1 Roentgenogram taken on April 1 1935, shows a pathologic fracture 
of the right humerus near the middle Multilocular c> stic lesions mi ol vmg the proxi 
mil tialf of the humerus may be seen There were no changes in the epiphjsts 


in such an affected bone, it may heal satisfac- 
tonh following simple fixation (Gcsclnchter) 
Howcxer, irradiation max definitely improve 
the end result and hasten calcification of the 
cy stic area \ case of this ty pe wall be reported 
below 

D R , \ rax No 4,GS3, white female, aged 
G years, was admitted to the orthopedic scrx ice 
of the State of Wisconsin General Hospital on 
i larch AS, 191a At the age of two, she had 
injured her nght arm by falling from a chair 

ic arm hung limp at the side for sex oral dax s 
Gut she then regained normal use of it In 


r ne nght arm measured seven and one-fourth 
inches in its greatest diameter as compared to 

for , 1116 left There was inability to 
abduct the shoulder or flex the forearm, and 
palpable crepitation and motion at the junction 
of the upper and middle thirds A roentgeno- 
gram of the nght humerus (Fig 1) showed a 
pathologic fracture near the middle and osteitis 
cystica imolvmg the proximal half of the hu- 
merus No other bones were affected Rou- 

anemm° 0d Tf tUdlCS rc ' caled a m,ld secondary 
anemia The unne show ed a trace of albumin 

on two occasions The blood Wassermann was 
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LATERAL ROENTGEN-RAY STUDY OF 
THE HIP JOINT 1 

By LEWIS J FRIEDMAN, M D , New York Cth 

There have been many methods described 
during the past few years, each tending to 
simplify the lateral projection of tire hip joint 
The author wishes to present still another 
method which, in his experience, has proven to 
be simplicity itself 

There is no need for any unusual devices, 
since the standard Buclcy table, cassette, and 
tube stand are employed The position of the 
patient and the proper angulation of the roent- 
gen-ray tube arc the only requisites necessary 
for assuring proper technic 

Figure 1 depicts a pelvis and both femora 
placed almost laterally but with a 10° back- 
ward inclination of the normal side, the cone 
is inclined upward about 35° In this position, 
the projected central rays are directed an- 
teriorly to the normal femur and through the 
inferior surface of the femora] cervix under 
study 

The resulting radiograph (Fig 3) reveals 
slight elongation of the femoral neck and exag- 
geration of the fracture which is actually 

1 Accepted for publication Dec 13, 1935 



Tip 1 The pelvis and both femora are placed 
almost latcrallj , but with a 10 b backward incima 
tion of the normal side, the cone is inclined up 
ward about 35° 


present m this patient In more extensile 
fractures, the position of the neck in relation 
to the trochanters may also be vividly seen 
In the eont entional study of the hip joint, 
one can occasionally notice only extremely 
vague evidences of fracture, as shown m Figure 
2, a radiograph taken of the same patient as 
Figure 3 

Should the patient has e difficulty in assum- 



Fip 3 

2 Conventional study of the hip CJ" 1 ^ radiograph rc- 

JiSt® KSSSfor U>’« Iraoture uhioh — "=*• 
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ing the posture described above, the roentgeno- 
gram may be made with the subject in the 
supine position The tube is obviously placed 


on the side, and the suspected hip elevated to 
make up for the required 10° backward inclina- 
tion 


SOLITARY OSTEITIS FIBROSA CYSTICA, 
COMPLICATED BY PATHOLOGIC FRAC- 
TURE AND TREATED LOCALLY BY 
ROENTGEN RAYS 

By E A POHLE MD,PhD, and L W PAUL, 
M D , Madison, Wisconsin 

From the Department of Radiology and Physical 
Therapy, University of Wisconsin Medical School 

Osteitis fibrosa cystica in children is amen- 
able to roentgen therapy, one must re- 
member, however, that only moderate doses 
are indicated If a pathologic fracture occurs 


February, 1934, after having fallen several 
times, an \-ray examination was reported as 
showing “infected” bone and an old fracture in 
good position Three days before admission to 
this hospital she fell again and injured the arm 
The referring physician examined the arm with 
x-rays and found a pathologic fracture The 
past medical history, other than that referable 
to the arm, was essentially negative 

Physical examination showed a child with 
normal development and nourishment for her 
age The only pertinent findings were in the 
right arm The right shoulder was depressed 
and the axillary fold was broadened anteriorly 



Fig 1 Roentgenogram taken on April 1 1935 shows a pathologic fracture 
of the nght humerus near the middle Multilocular cystic lesions iny Diving the proxi- 
mal half of the humerus mav be seen There were no changes in the epiphysis 


•a such an affected bone, it may heal satisfac- 
torily following simple fixation (Gesehichter) 
Honey or, irradiation may defimtel) improy r e 
the end result and hasten calcification of the 
^ sUc ar °a A case of tins type will be reported 

^ R , \-raj No 4,0S3, yvlnte female, aged 
ears, yy as admitted to the orthopedic serxace 
?. “'o State of Wisconsin General Hospital on 
■» arch 2S, 1915 At the age of tivo, she had 
injured her nght arm by falling from a chair 
ic arm hung limp at the side for sex eral day s 
u s ,e then regained normal use of it In 


The nght arm measured se\en and one-fourth 
inches m its greatest diameter as compared to 
six inches for the left There yyas inability to 
abduct the shoulder or flex the forearm, and 
palpable crepitation and motion at the junction 
of the upper and middle thirds A roentgeno- 
gram of the nght humerus (Fig 1) showed a 
pathologic fracture near the middle and osteitis 
cjstiea lmolving the proximal half of the hu- 
merus No other bones were affected Rou- 
tine blood studies reyealed a mild secondary 
anemia The unne showed a trace of albumin 
on tw o occasions The blood Wassermann was 



242 


RADIOLOGY 


negative On July 17, the blood calcium was 29, 1935, orthopedic treatment consisted of ad- 
10 3 mg per 100 c c , while the blood phos- hesive traction The fracture had healed 



F.fr 2 Roentgenogram taken on April 29 1935 after the removal of traction 
d before the startmg of xra, therap) There is umon of the fraeture with 


and — - ~ , - - - 

callus formation, expansion of the shaft persists 



Fig 3 

position 


Roentgenogram taken on July 8 1935 showi , the fracture healed in good 
XhStMS a beginning recalcification of the cjsts 


in , 9 /p 9) and the patient was referred to us for 

phorus was 4 Stil April irradiation of the cystic lesions 
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Fig 4 Roentgenogram taken on Feb 3 1936, 
shows further calcification of the upper humerus 
with reduction in diameter of the imolved bone 


A total of three senes of treatments directed 
to the antenor aspect of the upper nght hu- 
merus was given m May, July, and October, 
1935 Each senes consisted of three sittings 
on alternating days, the dose amounted to 150 
r (m air) , half value layer in copper = 08 mm 
Recalcifieation was noted in July (Fig 3), and 
a more recent examination on Feb 3, 1936, 
showed further calcification and reduction of 
the diameter of the involved bone (Fig 4) 

The question anses, of course, whether or not 
the healing fracture alone with its accompany- 
ing shift of calcium would have brought about 
this end-result We feel, however, that \- 
ray therapy was of definite benefit parti- 
cularly because of the continued calcium de- 
posit after the fracture itself had healed (com- 
pare Figs 3 and 4) The decrease m the size 
of the cysts was most marked during the period 
from July, 1935, i e , two and one-half months 
after healing of the fracture (Figs 2, 3, and 4) 
to the date of the last examination The 
probability of a spontaneous healing cannot 
be 'ruled'out entirely 
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WHITHER RADIOLOGY ? 1 


Two radiologists, one a x eteran and the other 
of the younger generation, delivered presiden- 
tial addresses last week — Dr L A Rowden, 
of Leeds, from the chair of the British Institute 
of Radiology, and Dr C G Teall, of Birming- 
ham, from that of the Section of Radiology 
of the Royal Society of Medicine Dr Row- 
den’s address was an interesting excursion into 
the past Just as there is a generation growing 
up to whom the war is only a tale told them 
bj their fathers, so there are radiologists 
who have had no experience of inadequate 
apparatus or makeshift provisions, although 
the history of x-rays is comprehended within 
less than forty years Dr Rowden described 
the old tubes, coils, and mercury breaks, also 
the early measures for protection, which were 
not so inefficient as some people think Dr 
Teall, on the other hand, looked forward, 
counting himself fortunate to belong to a 
generation of radiologists who had known noth- 
ing but good apparatus of increasing facility 
There was, however, one bogy about apparatus 
he wanted to lay It was often asserted that 
with the advent of the push-button type of 
equipment almost everyone would be able to 
produce satisfactory radiographs Unless the 
radiologist had the necessary knowledge of 
anatomy his beautiful picture might be quite 
useless, and the idea should be discouraged 
that radiographic technic was now quite easy 
Dr Teall went on to point out that with each 
fresh advance radiology was becoming more 
highly specialized Two classes of radiologists 
were being developed one the skilled consul- 
tant, the other the general practitioner of 
radiology Advance would largely be made by 
the men who had taken a special interest m 
one branch of their work On the other hand, 
while radiology became every year more 
sneciahzed and difficult, comparatively cheap 
apparatus was also available In the large 
towns a good radiological service in which the 
b ” type of apparatus « e-ployed ™ 

Tleprwted by perm.ss.on from Bntisb Med Jour 
Oct 26 1935 


usually provided, but the position was different 
in out-of-the-way districts, and this simpler 
apparatus enabled the country practitioner to 
make use of x-rays in his practice The ngbt 
policy was not to try to stop the use of such 
apparatus, but to ensure that practioners who 
employed it were instructed m its legitimate 
application and limitations If only medical 
students were given an adequate knowledge 
of radiology in their curriculum, any danger 
from the more general employment of small 
apparatus w ould not be apprehended Practi 
tioners varied very much m the use that the) 
made of the x-ray method Some resorted to 
it infrequently, and their patients suffered in 
consequence, others relied too much upon it, 
and again their patients suffered Dr Teall 
desired to see the medical profession more 
radiologieally minded, m the true sense of the 
word The hospitals were now equipped with 
departments capable of all types of x-ray work, 
and the cost of such departments, both capital 
and maintenance, was very high At the same 
time, many hospitals were adding private beds, 
and to the patients m such beds the facilities 
of these well-equipped departments would be 
available The private radiologist could not 
compete with the service thus provided, an 
the radiologist, like the physician and surgeon, 
would do more and more of his work m institu 


' In conclusion, Dr Teall referred to the Cam- 
indge diploma in radiology This and other 
liplomas since inaugurated had become not 
,nly recognized but regarded as an essential 
malification for anyone who proposed to take 
ip radiology He wished it could be made 
>ne of the requirements for obtaining ttie 
Lmlorna that candidates should have held at 
east one medical or surgical resident appoint- 
aent Many radiologists now took the view 
hat a higher qualification still was necessary 
F tbe standard of radiology was to be main- 
amed at a sufficiently high level to keep pace 
-,th developments in therapeutics and m 
lagnostic work It might then be possible 
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to de\ elop a college of radiology in which all 
the developments of radiological work would 
be fostered and co ordmated He believed that 
must be the ultimate goal 

NOTE B\ THE EDITOR OF “RADIOLOGY” 

Such a College of Radiology as Dr Teall 
has envisaged has been established in North 
America, and now has an honorable record of 
several years' achievement and a membership 
composed of the most outstanding radiologists 
in the country 


COMMUNICATION 

THE INDIANA ROENTGEN SOCIETY 

The ninth annual meeting of the Indiana 
Roentgen Society was held m Indianapolis on 
June 7, this year Dr John D Camp, of 
Rochester, Minn , addressed the society His 
subject was “X-ray Findings m Spinal Cord 
Tumors 

The following officers were elected for the 
coming year President, E M Van Buskirk, 
M D , of Fort Wayne, President-elect, James 
N Collins, M D , of Indianapolis, Vice-presi- 
dent, H H Inlow, MD, of Shelbyville , Sec- 
retary-Treasurer, Clifford C Taylor, MD, of 
Indianapolis 


ANNOUNCEMENTS 

AMERICAN RADIUM SOCIETY 

The next meeting of the American Radium 
Socictv will be held in Atlantic City, the Mon- 
day and Tuesday during the meeting of the 
American Medical Association, in the Spring 
of 1937 

The officers arc 

President, Zoe Allison Johnston, M D , 
Pittsburgh 

President elect, Edward H Skmncr, MD 
Kansas City 

First 1 icc-Prcsidcnl, Charles L Martin, 
M D , Dallas, Texas 

Second ucc president, O N Meland, M D , 
I-os Angeles, Calif 

7 reasiircr, Lawrence Pomeroy M D , Cle\c- 
land, Ohio 

Sccretar\, William P Hcah, MD, New 
A ork Cit\ 


BIOLOGICAL PHOTOGRAPHIC 
ASSOCIATION 

The Biological Photographic Association ex- 
tends a cordial invitation to all photographers 
and scientists interested, to visit its Sixth An- 
nual Convention m Boston, Sept. 24—26, at 
the Hotel Lenox Among others, the following 
papers will be presented 

Ultra-slow Mercuric “Spark” Motion Pic- 
ture Apparatus, Dr E H Edgerton, Massa- 
chusetts Institute of Technology 
Print Quality, Ralph P Creer, Veterans Ad- 
ministration, Hines, 111 
Infra-red Photography, Leo C Massopust, 
Research Laboratory, School of Medicine, 
Marquette University, Milwaukee, Wis 
A paper on Otpics (title to be announced), 
Professor A C Hardy, Massachusetts In- 
stitute of Technology 

Ortho-stereoscopic Photography, Mr Henry 
F Kurtz, Scientific Bureau, Bausch & 
Lomb Optical Companv 
Motion Pictures as an Aid in Teaching 
Entomology, Dr C T Brues, Department 
of Biology, Harvard University, Cam- 
bridge, Mass 

Experimental Motion Pictures of the Larynx, 
Leonard Julin, Mayo Clinic, Rochester, 
Minn 

The exhibition will consist of photographs 
from all over the country and the most modern 
equipment and supplies 

The Association publishes a quarterly journal 
It circulates its print exhibition as a travelling 
salon It has a senes of instructive illustrated 
loan albums for the use of its members 

Actne membership is open to those whose 
duties include biological photography Any 
one who is interested in such photography may 
become an associate member The annual 
dues including journal subscnption, are S3 00 
Address the Secretary, Miss Anne Shiras, 
Magee Hospital, Unnersity of Pittsburgh, 
Pittsburgh, Pa 

Many members of the Radiological Society of 
North Amenca will lie interested in the actm- 
ties of this Association because of a common 
interest in many phases of scientific photog- 
raphy 


NOTICE OF CORRECTION 

In the paper b\ W S Middleton, O O 
Me\cr, and E A Pohle entitled “The In- 
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fluence of Roentgen Therapy upon the Basal 
Metabolism m Leukemia,” which appeared in 
the May issue, 193G, 26, 5S6-594 Charts I 
and II should be reversed The legends are 
correct as appearing in the paper The authors 
overlooked the matter in their proof 

BOOK REVIEW 

“Medical Papers,” dedicated to Henry 
Asbury Christian from his present and past 
associates and house officers of the Peter 
Bent Brigham Hospital, Boston, Massa- 
chusetts, in honor of his sixtieth birthday 
Edited by Robert T Monroe, M D , 
Peter Bent Bngham Hospital A volume of 
1000 pages Published by William Wood &. 
Company (Wavcrly Press, Inc , Baltimore, 
Maryland, 193G) Price, ^10 00 

This book in honor of Dr Christian s sixtieth 
birthday contains over one hundred medical 
articles, each written expressly for the volume 
by Dr Christian's present and past associates 
and house officers at the Peter Bent Brigham 
Hospital The list of contributors contains 
the names of a remarkable number of men who 
are prominent to day in American medicine, 
and serves to emphasize the great and wide- 
spread influence that Christian has had on 
medical thought in this country 


The subjects presented vary widely Case 
reports, of which there are several, show the 
results of Christian’s influence m the meticulous 
care with which the cases have been studied 
and the observations set down The subject 
matter of the book is, in general, excellent 
Aside from a few papers of a general nature, 
there are papers on circulatory disorders, 
renal diseases and diuretics, diseases of metab- 
olism and the ductless glands, pulmonary 
diseases, diseases of the blood and liver, 
studies of the function of the intestines, studies 
of several infectious and parasitic diseases, and 
a group of miscellaneous papers An excellent 
sketch of Christian's scientific life is given 
The book is closed with a register of former 
and present members of the Peter Bent 
Bngham Hospital medical staff 
The volume presents an excellent cross sec 
tion of present-day medicine, and contains 
more authontative and valuable information 
It is to be regretted that there is no index 
As a tribute to Dr Christian, the book serves 
its purpose fittingly and admirably It will, 
of course, be of particular value to the many 
distinguished members of the staff, both past 
and present, of the Peter Bent Bngham 
Hospital and to the hosts of friends and stu- 
dents of Dr Christian 
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ABSCESS, PULMONARY 

Serial Bronchography in the Diagnosis of Suppura- 
tive Pulmonary Processes Pedro L Farinas Am 
Jour Roentgenol and Rad Then November 1935 34, 
579-591 

For two years the writer has been studying cases of 
pulmonary abscess in various stages of development by 
the use of serial roentgenograms made under roent- 
genoscopic control after the injection of hpiodol through 
a catheter previously introduced through the nasal 
fossa and larynx into the main stem bronchus on the 
side of disease 

In the very earhest stages of development of an 
acute abscess there are no characteristic abnormalities 
of the bronchogram for in this stage the bronchial 
walls have not suffered the effects of the inflammatory 
process long enough to lose their elasticity and dilate 
The iodized oil will not penetrate the alveoli which are 
filled with purulent exudate hence the bronchographic 
appearance is that of a tree without leaves Somewhat 
later even after the formation of the cavity has pro- 
gressed farther it may be so full of secretion and the 
bronchial communication so inadequate that the oil 
will still fail to penetrate except where there is com- 
munication with the large bronchus, m which case the 
cavity proper may be demonstrated in the roentgeno- 
gram Later, after the pneumonic process has re- 
solved, the alveolar dispersion of the oil can be noted 
and the appearance of the bronchial tree is that of a 
tree with its leaves At times, after the cavity has 
been draining for a while there may be a cylindrical or 
ampullar dilatation of the bronchus draining the 
canty while the rest of the bronchial tree remains 
normal There is another type of case especially in 
post operative abscess, in which there may be very 
earl> manifestations of cylindrical dilatation of the 
affected bronchi In these cases the oil ma> not pene- 
trate bevond the dilated medium size bronchi and in 
this event the appearance is that of a dead tree Some 
times when a bronchopneumonic process becomes 
•suppurative the oil filling will demonstrate numerous 
small abscesses separate one from another 

In the chronic cavity formation there is usually 
ample bronchial communication and the filling of the 
cavity proper is readily accomplished Very common- 
ly c\en when the draining bronchus presents a rela- 
tively normal appearance, the bronchi toward the base 
of the lung on the same side wall show cylindrical and 
sacciform dilatation These changes in the basal 
bronchi arc believed to be due to the constant tendency 
toward drainage of purulent bronchial secretion into 
this part of the tree 

Sometimes the differentiation between bronchiec 
tatic abscess and abscessed bronchiectasis may be diffi- 
cult, in the former condition there is apt to be a larger 
central envit y, with smaller sacciform cavities around 
it while in the latter condition of abscessed bronchiec- 
tasis all of the cavities arc of about the same size 

In ulcerating bronchial carcinoma a filling of the 
cavitj with oil ma> occur but one wall not find sacci- 
form dilatations of the bronchi about this area 


In ulcerating lobar carcinoma, the cavitj generally 
does not fill and the whole bronchial tree at this level is 
displaced by the tumor J E Habbe, M D 

ANIMAL EXPERIMENTATION 

Production of Sarcoma by Colloidal Thorium Dioxide 
in the White Rat. G Roussy Ch Oberlmg and M 
Guenn Strahlentherapie, 1936, 56, 160 

When studying the effect of colloidal thorium dioxide 
on transplanted tumors of the white rat the authors 
noted the appearance of a peritoneal sarcomatosis one 
year after thorotrast injections This induced them to 
study the possibility of further producing sarcoma bj 
injections of thorotrast In rats, mice, and chickens it 
was possible to produce sarcomatous neoplasms which 
were eventually fatal to the earner A senes of photo- 
micrograms are appended showing the histologic struc- 
ture of the tumors 

While there may be no danger of development of 
sarcoma m patients who receive thorotrast injections 
for diagnostic purposes, the authors feel that caution 
is indicated when using even slightlj radio-active sub 
stances 

Ernst A Pohle M D , Ph D 


Observations of Cell Changes during Roentgen Irra- 
diation J Heeren Strahlentherapie, 1936, 55, 263 
The author studied the effect of roentgen rays on frog 
muscles and on liver cells durmg irradiation. The 
technic is described in detad The frog muscle con- 
tracts durmg irradiation Whether or not a second 
exposure produces the same phenomenon depends on 
the condition of the muscle and also on the time interval 
between the two exposures The magnitude of the 
dose has undoubtedly also some influence on the reac- 
tion The metabolism of liver tissue is definitely de- 
creased during irradiation provided that the cells are 
exposed in Ringer’s solution If serum is used, there 
is hardlj any change in the metabolism to be detected 
Further investigations regarding qualitative changes 
in the irradiated cells are promised 

Ernst A Pohle, M D , Ph D 


Radiobiologic Studies on the Shm of the Himalaja 
Rabbit O Becker Strahlentherapie, 1930, 55, 316 
The author compared the effect of Grenz rays (9 kv ) 
and roentgen rays of moderate penetration (150 kv 
3 mm Al) It appeared that neither erythema nor 
pigmentation constituted suitable reactions for such a 
study However, the desquamation m the skin could 
be used It occurred after 650 r of Grenz rays and 750 r 
of roentgen rays of the quality described above. 
There was no difference in the cumulation of the dose 
between Grenz rays and roentgen rays 

Ernst A Pohle M D , Ph D 
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X raj Diffraction Patterns from Reprecipitated Con- 
nective Tissue Ralph W G Wyckoff and Robert B 
Corey Proc Soc E\p Biol and Med , March, 1930 
34 , 285-287 

A senes of experiments was earned out to determine 
(a) whether reprecipitated tendon is really crystalline 
and (b) whether its x raj diffraction pattern is like that 
of the original tissue 

Using acid solutions of tail tendon from adult rats 
\ ray diffraction studies have been made Diffraction 
patterns were photographed and measured from (1) the 
onginal tail tendon after drying over PjOi (2) repre- 
cipitated tissue dned under tension, (3) the extracted 
tendon dned under tension Results pro\ e that repre- 
cipitated tissue shows exactly the same x ray diffrac- 
tion lines ns the original tendon Such a reprccipi 
rated tissue can differ only slightly if at all from the 
onginal cither in chemical composition or in crystalline 
array Since such collagen solutions may be expected 
to contain substantially the same large molecules that 
have gone to make up the onginal connective tissue a 
study of such solutions can hardly fail to throw light 
upon the nature of these molecules 

W A Sodeman M D 


The Behavior of Reticulocytes of the White Mouse 
Following Roentgen Irradiation H Langcndorff 
Strahlcnthcrapie, 1930, 55, 307 

In this first paper the author studied the effect of a 
single dose of roentgen rays on the reticulocytes of the 
white mouse The animals were kept one week under 
the same conditions and then exposed to 180 kv , 3 mm 
A1 for from one to 18 minutes corresponding to from 50 
to 800 r The animals tolerated this dose fairly well 
except that t>vo mice exposed to 800 r died The nor- 
mal value for reticulocytes in the white mouse was de- 
termined m 118 animals it amounted to S9 G o/oo 
The count was taken daily following irradiation and 
the results xverc plotted The resulting curve corre 
sponded to the erythema curve of the skin or to a mi 
tosis curve determined following roentgen exposure If 
the animals were anesthetized the effect of irradiation 
was more pronounced Various narcotics showed how 
ever, a difference in this reaction No permanent in 
juries of the reticulocytes could be observed even 
though the dose used approached the lethal dose 

Ernst A Pohle M D Ph D 

APPARATUS 


be employed in a single stage metal condensation pump 
which once used mercury to produce pressures far below 
that of x ray vacuum” without the necessity for a 
cooling reagent He could produce pressures as low 
as 10 -< dynes/cm * at normal temperatures Burch 
also discovered a number of low vapor tension viscous 
fluids which can be used for sealing joints and the like 
With the need for a refrigerant eliminated it was 
possible to construct an x ray tube of durabdity and 
with very low pressure by the use of continuous evacua 
tion Experimental x ray tubes and rectifiers have 
been evacuated by these od pumps and operated up to 
350 kv A tube for medical deep x-ray' therapy h' IQ 
been constructed which is efficient almost indestruct- 
ible and shockproof This new tube can operate at 
any current up to 10 ma and on a steady voltage of 
from 200 to 250 kv The cathode and anticathode are 
so constructed that they can be replaced m a short time 

The tube, which is well illustrated and described 
by Allibone is mounted so that it is easily manipulated 
and controlled Many of the important features of 
this porcelain and steel-enclosed tube with a greater 
output than that customary for glass tubes are dis 
cussed 

These continuously evacuated tubes are being de- 
veloped in many parts of the world where high voltage 
tubes are pumped with Aptexon oils and are operated 
with varying degrees of success 

George E Burch M D 


Dosimetry with the Mecapion m Contact Roentgen 
Therapy S Strauss Strahlentherapie 1936 55,537 
The author briefly describes a modification of the 
mecapion adapted especially for use m x ray therapy at 
very small F S D according to the method described 
by Chaoul 

Ernst A Pohle, M D , Ph D 


A Simple Device for Remote Control of Filter and 
Shutter in Superficial Therapy S Epstein Strah 
lentherapic 1936, 55, 366 

The author describes briefly' a shutter attached to the 
\ ray tube which can be operated from the control 
booth The operator can insert the proper filter or a 
lead shutter without leaving the control stand A pilot 
light operating in connection with the device shows 
when the filter is in place 

Ernst A Pohle M D Ph D 


Continuously Evacuated X-ray Tubes T E 
Allibone Proc Royal Soc. Med March, 1936 29, 
439-448 

Allibone reviews the development of the methods of 
evacuation of the x ray tube to the use of the vapor 
condensation pump C R Burch, of the Metropolitan- 
Vickers Electrical Company while studying the ofl 
impregnation of a number of insulating materials under 
vacuum discovered that he could separate the light 
fractions of the oil from the heavy, thus collecting a 
fraction with very low vapor tension This oil could 


Experiences m Manchester with the Metropolitan- 
Vichers Tube Ralston Paterson Proc. Royal Soc 
Med , March 1036 29, 449-452 

Paterson concludes from his experiences with the 
Metropolitan Vickers tube that it is a satisfactory and 
reliable unit The replacement and difficulties that 
were encountered were rapidly and easily cared for 
The tube has a high initial cost but a low running cost 
It is readily manipulated for extremely short or long 
exposures at varying intensities 

George E Burch M D 
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ARTERIOGRAPHY 

Arteriography of the Bram H Urban Wien 
him Wchnschr , Jul> 12, 1935 r 48, 924-927 (Repnnted- 
by permission from British Med Jour , Dec 7, 1935, 
p 89 of Epitome of Current Medical Literature.) 

The author describes the use of thorotrast m this 
procedure Under local anesthesia, 10 c c are injected 
into the commencement of the internal carotid artery 
as quickly as possible, and the x-ray film is taken just 
before completion of the injection (so quick is the 
circulation through the bram that a second later the 
thorotrast is traceable in the veins only) The medium 
is stored indefinitely in the liver and spleen The ar- 
terial injection is painless, causes but a few seconds, 
stupor and may lead to a transitory disappearance of 
headaches if present Only the lateral radiograph is 
instructive, and m it the posterior cerebral artery 
(coming indirectly from the vertebral) is not shown 
This artery can be traced by thorotrast injection of the 
subclavian, the artery being clamped distally and the 
syringe directed toward the heart through the in- 
nominate artery the basilar artery and the posterior 
cerebral arteries of both sides are mjected For com- 
parison in the ordinary procedure the lateral radio- 
graphs of both sides should be taken at the same sitting 
From an experience of 50 cases Urban concludes that 
while arteriography is of considerable help in localiza- 
tion of cerebral tumors its chief value is in determining 
their nature — especially in angiomas aneurysms, and 
arteriovenous communications behind the orbit 


ARTHRITIS 

Rocntgenographic Features of Rheumatoid Arthritis 
Albert B Ferguson Jour Bone and Joint Surg 
April 1936, 18, 297-300 

Rheumatoid arthritis is defined as ‘ that form of 
multiple arthritis w hich begins before the age of 35 } ears 
and tends to loss of cartilage and bone at the joints 
deformity and eventual ankylosis emaciation of the 
patient, elevation of the sedimentation rate of the 
blood and positive response to the streptococcus agglu- 
tination test ” 

In the roentgen stud} of rheumatoid arthritis the 
hands feet, knees and lumbar spine should be examined 
in ever} case The soft tissues should be clcarl} shown 
in all cases as certain changes are noted in the soft lis 
sues in the region of the joints and m the relative 
densities of soft tissues and bone 

In the earlv stages of rheumatoid arthritis the roent- 
gen signs consist of a uniform decrease in densit} 
particularly in the hands and feet and the appearance 
of a fusiform soft tissue mass m the region of the joints 
especial!} the phalangeal articulations Later stages of 
the disease show bv roentgen examination evidence of 

punched-out rounded areas of loss of bone at the 
junction of the cartilage and bone m the region of the 
joint Other findings consist of thinning of the car- 


tilaginous joint space, and ankylosis With repair, 
calcareous lipping at the margin of the jomt is noted 
Because of the great mass of tissue involved in 
rheumatoid arthritis m the spine, the slight changes 
found in other joints are not usually noted However, 
the usual roentgen findings m this locality are slurring 
of the articular facets, irregular depressions in the 
articular surfaces of the facets and ankylosis without 
loss of the intervertebral discs 

Rheumatoid arthritis must be differentiated from 
osteo-arthntis gout, and specific infections of the joints 
Atrophic arthritis of the toes following gonorrhea is 
believed to be a special type of rheumatoid arthritis 

J N An£, M D 


BIOLOGIC EFFECTS OF RADIATION 

The Effect of X-rays on Cleavage in Arbacia Eggs 
Evidence of Nuclear Control of Division Rate P S 
Henshaw and D S Francis Biol Bull , February, 
1936 70, 28-35 

Henshaw and Francis studied the effect of irradiation 
by the \-rays on the cleavage rate of the fertilized eggs 
of Arbacia pinictulala They divided their observa- 
tions into four groups normal eggs fertilized by normal 
sperm, irradiated eggs fertilized by normal sperm, nor- 
mal eggs fertilized by irradiated sperm and irradiated 
eggs fertilized by irradiated sperm The first group 
was used as controls with w hich the results in the other 
three groups were compared The authors found that 
in the last group the cleavage rate was delayed most 
and delayed least in the second group The} conjec- 
tured as to the possible effect of irradiation on the game- 
tes, the effect probably being greatest on the nuclear 
material and probably to some extent on the centro- 
somes The} claim priority for such observations and 
conclude that the method emplo}ed offers a quantita- 
tive estimate of radiobiological reactions 

George E Burch Jr M D 


BONE DISEASES (DIAGNOSIS) 

Dystrophies of the Skeleton J F Brailsford 
British Jour Radiol , September 1935 8, 533-569 
(Reprinted bj permission from British Jour Med 
Dec 7, 1935 p 89 of Epitome of Current Medical 
Literature ) 

The author has made a stud} of the serial radio- 
graphic appearances of the entire skeleton in eases of 
dystrophy and ns a result defines ten groups namely 
marble bone disease (Albers SchSnberg) , osteo 
genesis imperfecta (Vrolik and Lobstcin s types), 
atcfciotic midgets and infantilism (Loram) achondro- 
plasia (Parrot) chondro-osteo-d} stroph} (Brailsford), 
multiple exostoses or diaphyseal actasis (Keith), mul' 
tiplc chondromas (Ollier) unclassified dv strophi’es in 
eluding such types as cramo-cleido-dysostosis acroce- 
phalosyndnctv lia and arnchnodactyl} dvstrophies as- 



252 


RADIOLOGY 


sociatcd with endocrine disorders, and dystrophies as- 
sociated with other diseases AU these have character- 
istic radiographic appearances 

Although it is not always possible to obtain evidence 
of hereditary influences, the indications arc so definite 
in some cases that Brailsford thinks it necessary to 
consider the probability of there being a recessive factor 
concerned None of these dystrophies has been found 
to possess characteristic histologic findings or specific 
biochemical reaction and so far these dystrophies have 
not for the most part been related to endocrine dysfunc- 
tion No checking of their development has proved 
possible except in the case of multiple exostoses and 
chondromas (which may be treated by local surgical 
excision), so it is in differential diagnosis that a know! 
edge of these surgical dystrophies is of most importance 

Paget s Disease (Osteitis Deformans) Alexander 
B Gutman and Haig Kasabaeh Am Jour Med Sci , 
March, 1936, 191, 301-380 

Gutman and Kasabaeh point out the importance of 
the rocntgenographic examination in Paget’s disease 
Clinical evidence sufficient to warrant the diagnosis 
was absent in almost two-tlnrds of 104 cases Radio- 
logic study was considered essential for confirmation 
of the diagnosis as well as for determining the extent 
and character of the pathology in various bones 

In 14 eases the lesions appeared to be localized to a 
single area Early lesions in long bones were confined 
often to one end of the shaft In ninny of the early 
cases only one side of the pelvis was involved Since 
osteitis deformans may become arrested at any stage 
it would seem hazardous to draw from a single roent- 
genogram any conclusions as to the activity of bone 
changes or to predict the course of the disease 

Early skull changes were seen most frequently in the 
frontal and frontoparietal regions rarely in the occipi 
tal regions alone Involvement of the base of the skull 
was unusual Generalized dccalcifieation of the skelc 
ton of the type seen in hyperparathyroidism was not en 
countered Varying degrees of osteoporosis were seen 
associated with co-cxistmg marked arthritis or in cases 
m which the patient was confined to bed as the result 
of fractures or deformities Cyst like changes were 
seen occasionally at the proximal ends of the femora or 
humeri The bones most commonly involved were the 
pelvis skull femur humerus lumbosacral spine, and 
the tibia 

W A Sodeman, M D 


Concerning the Genesis of Madelung s Deformity ” 
W L Beder and J I Heinismann Fortschr a d 
Geb d RSntgenstrahlen, 1935, 52, 595-601 

Two case reports are added to the existing literature 
on this subject In addition to the deformities both 
cases presented endocrine disturbances interpreted as 
hypophyseal eunochoidism The authors want to 
separate true Magelung’s deformity resulting from 
primary disturbance of bony growth and endocrine 
dysfunction from pseudo Magelung's deformity in 

by MU». M D 


Epicondylitis Humeri (Tennis Arm) Wilhelm 
Thomsen Munchen med Wchnschr Nov 8 1935 
82, 1804-1807 

The condition in the light of recent knowledge is un 
questionably a myositis of chronic nature, with round 
cell infiltration about nerve fibrils and vessels and with 
contiguous periostitis m a percentage of cases The 
latter incidence is indeterminate, and probably very 
often associated in marked cases and contrariwise in 
the less severe types It follows that roentgenographic 
demonstration of periostitis wall vary with the above 
conditions and even when present will not be amenable 
to demonstration in the very early case The entity 
is nexxir a form of arthritis deformans or neuritis, ae 
cording to the author 

Anatomic and operative studies disclose the extensor 
digitorum communis muscle to be mainly involved, at 
its site of insertion Wild her traction or adjacent 
myositis excites periosteal reaction is a moot question, 
probably both factors are involved Curiously, it has 
been noted that the left arm in right handed persons is 
frequently involved, which to some degree discredits 
the excessive trauma theory of etiology Poor blood 
supply and fibrositis are strong contributory factors, 
the author noting this condition m a high percentage of 
individuals without symptoms Therapy should be 
preventive by massage prior to engaging in arduous 
exercise of certain muscle groups, vtz in tennis Con 
servative treatment consisting of absolute immobiliza 
tion and heat are employed in the well-established ease 
whereas, massage and heat are efficacious in the very 
early and late stages of the affection 

William R Stecher M D 


Some Notes on the Diagnosis of Bone Tumors H 
R. Scar British Med Jour Jail 11 193G No 3 914 
49-53 

The author discusses the roentgen findings in the 
various classes of bone tumors He is of the opinion 
that errors m diagnosis result from lack of care in 
interpretation, failure to make use of history and path- 
ologic findings and from lack of experience and 
knowledge 

The radiologist should have available complete 
cluneal and pathologic laboratory findings He should 
feel free to request further laboratory procedures and 
to make additional x ray examination if necessary for 
differential diagnosis Serial roentgenograms may be 
necessary to study the progress of a disease although 
the procedure should be avoided if at all possible 
because of the greater danger to the patient occasioned 
by’ the delay 

For this discussion the bone tumors are classified as 
follows (I) changes involving mainly the periosteum 
or the surface of the cortex (2) cortical changes 

(3) central lesions (4) composite mv olvement 

The periosteal tumors included are (1) secondaries 
from primary bronchogenic carcinoma, (2) extra- 
penosteal fibrosarcoma (3) secondary neuroblastoma 

(4) specific penostitis 

Two types of hypertrophic pulmonary’ osteo-arthro- 
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pathy have been recognized One type is the true 
osteo-arthropathy seen in bronchiectasis etc and the 
other type which is seen in bronchiogemc carcinoma 
There is also single bone metastasis found in this condi- 
tion This is noted at roentgen examination as a 
localized lesion, with slight to moderate cortical erosion 
and with definite periosteal reaction arranged m a 
loculatcd manner It is not unlike the soap bubble 
appearance seen at times in secondary hypernephroma 
Extra periosteal fibrosarcoma is the most benign of 
all sarcomas and local removal is considered sufficient 
for its cure It is characterized by a pressure deformity 
on the adjacent bone, without erosion 

Secondary neuroblastoma is seen in infancy and the 
early case is characterized by slight elevation of the 
periosteum sometimes associated with lipping The 
skull and long bones are affected The history reveals 
inability of the child to use its legs and the blood count 
shows a marked decrease in red cells 

Syphilitic bone disease may assume many forms, 
such as osteosclerosis or primary cortical involvement 
However the peculiar 'lace work ’ type of periostitis 
also may be noted 

The cortical tumors discussed by the author are 
(1) hydatid, (2) lymphadenoma, (3) secondary in- 
volvements such as hypernephroma 

Hydatid disease in bone is comparatix ely common 
in Australia (the author’s home) and is noted as the 
central or cortical type of lesion The cortical type 
presents erosion with more or less bone production 
Of great value in the differential diagnosis is the eosmo 
plulia and the Casom test 

Lymphadenoma is seen most frequently m the ster 
num It may occur also in the vertebra; pelvis skull 
ribs and femora It is characterized by bone erosion 
and bone production in variable proportions Of 
diagnostic importance is its ready response to irradiation 
therapy- 

Secondary or metastatic tumors frequently- involve a 
single bone and may prove difficult to differentiate 
from osteogenic sarcoma of the osteolytic type The 
bone metastasis of hypernephroma may be of the central 
or cortical types The cortical type is usually seen in 
the flat bones The appearance of such lesions has been 
likened to ‘soap bubbles ’ 

The central lesions considered arc (1) the central 
type of hydatid, (2) lipoid histiocytosis (3) central 
cartilaginous masses and tumors and (4) metastatic 
hy peruephroma 

The central type of hy datid extends up and down the 
medullary cavity and simulates bone cyst The dif- 
ferentiation is difficult in some cases and pathologic 
assistance must be obtained 

Lipoid histiocytosis lias been described by Schuller 
as the geographical skull and bv Gaucher as affecting 
the long bones Schuller s and Gaucher s diseases may 
be seen at times m the same individual 

Central cartilaginous masses and tumors include 
chondrosarcoma and mvxochondrosarcoma which may 
simulate cystic lesions in bone 

Tlit composite tumors include Ewing s tuinor 


Paget’s disease hpoid histiocytosis, and secondary 
neuroblastoma 

Ewing's tumor may prove extremely difficult to 
recognize in some cases It is frequently confused with 
osteomyelitis Early cases of Ewing’s show increased 
density m the affected area It may have an acute 
onset with fever, pain and leukocytosis 

Paget’s disease or osteitis deformans must be dif- 
ferentiated from secondaries of prostatic carcinoma 
Of greater difficulty, however, is the recognition of 
early sarcoma when it supervenes on a bone affected 
with Paget s disease. 

Gaucher’s disease causes thinning of the cortex and 
a worm-eaten appearance of the long bones The 
differential diagnosis must be made from tuberculosis 
of bones 

Secondary neuroblastomas are usually characterized 
by the worm-eaten appearance of the long bones and 
the periosteal reaction with, later, the formation of 
larger transradiant areas 

J N An£, M D 

THE BRAIN 

Review, Clinical and Pathological of Parahypophy- 
seal Lesions C H Frazier Surg , Gy-nee and Obst , 
January, 1936 62, 1, February, 1936 62, 158 (Re- 
printed by permission from British Med Jour , March 
14, 1936 p 44 of Epitome of Current Medical Litera- 
ture ) 

The author records a clinical and pathological review 
of various parahypophyseal lesions and comments on 
the extraordinary advances in the surgery of brain 
tumors during the last forty- years The lesions are 
classified in eight groups The first of these includes 
parasellar aneury-sms which are sometimes of congenital 
origin and sometimes due to arteriosclerosis Mycotic 
aneurysms are more common in the cerebral than m 
the basilar vessels Two cases are reported in wluch 
there were intense headaches and periods of momentarv 
unconsciousness In both instances the patient died, 
and at necropsy an aneurysm was located Tumors of 
the optic nerves and chiasm are comparatively rare, 
and can be diagnosed only as a result of specific x ray 
findings When the tumor is small there mav be only 
optic atrophy field defects and loss of visual acuity 
Later headache may dev clop with signs of hypophy - 
seal dysfunction and characteristic alterations in the 
sella and optic foramina 

These tumors occur most frequently in children and 
radical removal is inadvisable on account of the in- 
evitable blindness that w ould result The most common 
location for parasellar tumors is the sphenoidal ndge, 
and the most usual ty pc of grow th is the meningeal fibro- 
blastoma The most frequent symptoms arc the loss 
of visual acuity, field distortions and homonymous 
hemianopsia A case is reported in which recovery 
followed the excision of the tumor Surgical treatment 
m cases of suprasellar pseudo-tumors is most satis 
factory Diagnosis must depend on the visual phenom- 
ena loss of visual acuity field distortions hemianop- 
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sociated with endocrine disorders and dystrophies as- 
sociated with other diseases All these have character- 
istic radiographic appearances 

Although it is not always possible to obtain evidence 
of hereditary influences, the indications are so definite 
m some cases that Brailsford thinks it necessary to 
consider the probability of there being a recessive factor 
concerned None of these dystrophies has been found 
to possess characteristic histologic findings or specific 
biochemical reaction and so far these dystrophies have 
not for the most part been related to endocrine dysfunc 
tion No checking of their development has proved 
possible except in the case of multiple c\ostoses and 
chondromas (which may be treated bj local surgical 
excision), so it is in differential diagnosis that a knowl 
edge of these surgical djstrophics is of most importance 

Paget s Disease (Osteitis Deformans) Alexander 
B Gutman and Haig Kasabach Am Jour Med Sci , 
March 1930, 191, 301-380 

Gutman and Kasabach point out the importance of 
the roentgcnograpluc examination in Paget s disease 
Clinical evidence sufficient to warrant the diagnosis 
was absent in almost two-tlnrds of 104 cases Radio- 
logic studj was considered essential for confirmation 
of the diagnosis ns well as for determining the extent 
and character of the pathologj in various bones 

In 14 cases the lesions appeared to be localized to a 
single area Early lesions in long bones were confined 
often to one end of the shaft In mnnj of the earlj 
cases only one side of the pelvis was lnxolxcd Since 
osteitis deformans maj become arrested at any' stage, 
it would seem hazardous to draw from a single roent- 
genogram any conclusions as to the activity of bone 
changes or to predict the course of the disease 

Early skull changes were seen most frequently in the 
frontal and frontoparietal regions rarelj' in the occipi 
tal regions alone Inxolvement of the base of the skull 
was unusual Generalized decalcification of the skele- 
ton of the type seen in hyperparathjToidism was not en- 
countered Varying degrees of osteoporosis were seen 
associated with co-existing marked arthritis or in cases 
m which the patient was confined to bed as the result 
of fractures or deformities Cjst like changes were 
seen occasional!}' at the proximal ends of the femora or 
humeri The bones most commonly involved were the 
pelvis skull, femur, humerus lumbosacral spine, and 
the tibia 

W A Sodeman M D 


Concerning the Genesis of Madelung s Deformity ” 
V L Beder and J I Hemismann Fortschr a d 
5eb d Rdntgenstrahlen 1935 52, 595-601 
Two case reports are added to the existing literature 
i Q this subject In addition to the deformities both 
ases presented endocrine disturbances interpreted as 
lypophyseal eunochoidism The authors want to 
eparate true Magelung’s deformity resulting from 
inmarv disturbance of bony growth and endocrine 
[vsfunction from pseudo Magelung’s deformity in 
[uced by trauma, arthritis, osteomyelitis etc 

J ha Jarre M D 


Epicondylitis Humeri (Tennis Arm) Wilhelm 
Thomsen Munchen med Wchnschr Nov 8 1935 
82, 1804-1807 

The condition in the light of recent knowledge is un 
questionably a mj'ositis of chronic nature with round 
cell infiltration about nerve fibrils and vessels and with 
contiguous periostitis in a percentage of cases The 
latter incidence is indeterminate, and probably very 
often associated in marked cases and contrariwise, in 
the less severe types It follows that roentgenographic 
demonstration of periostitis wall vary with the above 
conditions, and even when present will not be amenable 
to demonstration in the very early case The entity 
is never a form of arthritis deformans or neuritis, ac- 
cording to the author 

Anatomic and operative studies disclose the extensor 
digitorum communis muscle to be mainly involved at 
its site of insertion Whether traction or adjacent 
myositis excites periosteal reaction is a moot question 
probablj' both factors are involved Curiously it has 
been noted that the left atm in nglit handed persons is 
frequently involved which to some degree discredits 
the excessive trauma theory of etiology Poor blood 
supply and fibrositis are strong contributory factors 
the author noting this condition in a high percentage of 
individuals without sjmptoms Therapy should be 
preventive by massage prior to engaging in arduous 
exercise of certam muscle groups nr , in tennis Con 
serxatne treatment consisting of absolute immobiliza 
tion and heat are employed in the well-established case 
whereas massage and heat are efficacious in the verj 
earlj' and late stages of the afTection 

William R Stecher, M D 


Some Notes on the Diagnosis of Bone Tumors H 
R Scar British Med Jour Jan 11 1936, No 3 914 
49-53 

The author discusses the roentgen findings in the 
X'anous classes of bone tumors He is of the opinion 
that errors m diagnosis result from lack of care in 
interpretation failure to make use of history and path- 
ologic findings, and from lack of expenence and 
knowledge 

The radiologist should have available complete 
cluneal and pathologic laboratory findings He should 
feel free to request further laboratory procedures and 
to make additional x ray examination if necessary for 
differentia! diagnosis Senal roentgenograms may be 
necessary to study the progress of a disease although 
the procedure should be avoided if at all possible 
because of the greater danger to the patient occasioned 
by the delay 

For this discussion the bone tumors are classified as 
follows (1) changes involving mainly the periosteum 
or the surface of the cortex (2) cortical changes 

(3) central lesions (4) composite involvement 

The periosteal tumors included are (1) secondaries 
from primary bronchiogemc carcinoma (2) extra- 
penosteal fibrosarcoma (3) secondary' neuroblastoma 

(4) specific periostitis 

Two types of hypertrophic pulmonary osteo arthro- 
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CANCER (DIAGNOSIS) 

Malignant Tumors of the Epipharynx S Salinger 
and S J Pearlman Arch Otolaryngol February 
193G 23, 149-172 (Reprinted by permission from 
British Med Jour May 16 1936 p 81 of Epitome of 
Current Medical Literature ) 

In an attempt to clarify the nomenclature of malignant 
tumors of the nasopharynx the authors record a his- 
topathological investigation of 24 cases The com- 
monest type m the opinion of three pathologists was 
transitional cell carcinoma (75 per cent) In three 
instances the diagnosis of sarcoma was considered but 
was unanimously approved m only one Lympho- 
epithelioma was diagnosed m six cases and it was noted 
that the uncertainty as regards diagnosis was partly due 
to the simdanty of this growth to transitional cell 
carcinoma and also to inadequate fixing and staining of 
the sections Endothelioma was mentioned once by 
one pathologist and contested by the two others 
The early and characteristic symptoms of transitional 
cell carcinoma were found to be painless cervical 
adenopathy tinnitus or deafness and pains due to 
involvement of the first and second branches of the 
trifacial nerve In most cases m this series the tumor 
was found to have originated in the region of the 
Eustachian tube of the lateral w all of the nasopharynx, 
thus accounting for the symptoms 

The authors agree that these tumors are not amenable 
to surgery Treatment consists of external irradiation 
by means of \ rays or radium packs associated in some 
cases with the surface application of radium to the 
growth Adequate filtration is utilized to obtain the 
highest degree of penetration The total dose is 
estimated biologically the aim being to cause complete 
regression of the growth without permanent damage 
to the adjacent normal structures 

CANCER (THERAPY) 

Development and Treatment of Cancer en cutrassc 
H T Schreus Strahlcntherapie 1936 56, 16S 

The author states that most cases of cancer en 
cuirass; occur in patients following operation it is 
'cry rarely observed m others While this type of 
cancer is usually a most hopeless condition radiation 
therapy should be giy en a trial The following technic 
proved of \alue in the author s experience 80-100 kx 
no filter, 300 r per area 15 X 15 cm field size total 
doses up to 3 COO r While there arc no 5-y ear statistics 
available the preliminary results haxc been cncourng 
mg 

Erxst A Pohle M D Ph D 


The EfTect of Pre-operative Irradiation in Primary 
Operable Cancer of the Breast Trank E Adnir Am 
Jour Roentgenol and Rad Tlier March 1936, 
35, *l*i0“3V0 

Radical surgery followed j,j post operative irradi 
at ion produces 72 per cent of 5-y ear cures yvhen the 


breast alone is involved by malignancy and 23 per cent 
of 5-y ear cures when the breast and axilla are involved 
These figures compare with the generally accepted 
averages of 70 per cent of 5-year cures when the breast 
alone is involved and 20 per cent when both the breast 
and axilla are mvolved, if surgery' alone is utilized 

In an article previously recorded the author shows 
48 per cent of 5-year cures when the tumor was con- 
fined to the breast and no 5 year cures when the breast 
and axilla were involved m cases m which the entire 
treatment was radiation, both external and interstitial 

In the present study 117 cases of operable breast 
cancer, each with positive biopsy have been treated 
pre-operatively 65 cases with 200 kv roentgen radi- 
ation and 52 cases by the 4-gram radium element pack 
these cases being subsequently operated on after an 
average interval of about two months Irradiation 
caused clinical reduction in the volume of the breast 
tumor in all cases The axillary' disease showed regres- 
sion by the pre-operative radiation in only' some of the 
cases In the group of individuals treated by pre- 
operative roentgen radiation who were given 1 800 r 
per portal to each of five fields, 33 per cent showed 
microscopic disappearance of the breast lesion and 22 
per cent disappearance of the axillary involvement 
Those treated by the radium pack by 20 000 me -hr 
per porta] showed complete microscopic disappearance 
of the breast tumor in 14 per cent and m no case was 
there complete disappearance of the axillary involve- 
ment With a larger dose of 24 000 me -hr 45 per 
cent showed disappearance of the breast tumor and 
13 per cent disappearance of the axillary' involvement 

Sterilization ol the ovaries in pregnant women with 
breast carcinoma and in all women under 35 y ears of 
age is urged 

The pre-operative radiation treatment of the breast 
should be tangential to the lung as much as possible 
in order to av old radiation pneumonitis and secondary 
anemia 

J E Habbe M D 


Cancer of the Lip A Mann L’Umon M6d du 
Canada) January 1936 65, 42-47 (Repnnted by 
permission from Bntish Med Jour , March 28 1936, 
p 52 of Epitome of Current Medical Literature ) 

The author divides cancer of the lip into two distinct 
types spmocellular and basocellular The latter form 
has a slower growth and a lower grade of malignancy 
It occurs on the upper hp and spreads locally, it then 
invades and destroys the neighbonng and deeper 
tissues Distant metastasis never occurs, and de- 
velopment is so slow that ten years may elapse before 
complications take place There is no pain and the 
general condition of the patient remains good Death 
is not caused directly but bv hemorrhage brought about 
by the invasion of a blood vessel by meningitis or bv 
erysipelas 


ep.u.enoma Juwcr 1Ip ae _ 

'Clops very rapidly and is of high grade malignancy 
Metastases are very common and may be found in 
distant parts of the body After one or two years the 
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sia, or a concentric contraction of vision Tumors of 
Rathke’s deft, hypophyseal stalk tumors and su- 
prasellar fibroblastomas are also described, w ith illustra- 
tive cases 

BREAST (BENIGN) 

Roentgen Thcrapj of the Bleeding Breast P 
Gibert. Strahlcntherapic, 1930, 56, 81 
The author has observed in his practice eight cases of 
bleeding breast, which he treated xx ith roentgen thcrapj 
Technic 120 kv , 10 mm A1 three areas over antero- 
posterior breast, axilla, and supraclavicular region, 
1G X 16 cm fidd size at 40 cm TSD 1,000 to 2,000 r 
in five sittings One patient has been observed over 
a period of 11 years and has remained wdl Before 
subjecting an> patient to this thcrapj, malignancj must 
be defimtclj ruled out 

Ernst A Pohee, M D , Ph D 


BREAST CANCER 

Roentgen Thcrapj of Advanced Carcinoma of the 
Breast H Holfelder Strahlcntherapic, 1930, 56, 97 
The author states that x raj thcrapj in advanced 
carcinoma of the breast should be given a trial He 
quotes four illustrate c case reports, with photographs 
of the patient before and after treatment Palliative 
results acre xerj encouraging, as a matter of fact in 
several instances the growth disappeared complctelj 
Technic 190 kx HVLc> 10 mm , doses of from 
0,000 to 10 000 r per senes spread over penods of 
from four to eight weeks, simple fractional method 
with multiple fields 

Ernst A Pohle, MD Ph D 


The Effect of Oxarian Irradiation on the Bone Mctas 
tases ol Cancer of the Breast Richard Dresser Am 
Jour Roentgenol and Rad Tlicr , March, 1930 35, 
384-388 

In the 5-jcar interval between 1929 and 1934 59 
cases of cancer of the breast with bone metastascs have 
received ovarian irradiation 30 being women under 45 
and 29 of post menopausal age Of the group of 30 
below menopausal age nine (or 30 per cent) showed 
definite regression of bone metastascs These results 
have encouraged the writer to extend ovarian irradia 
tion to women under 45 jears of age even when no 
bone metastases have developed The author s 
technic is 200 kv , 0 5 mm copper COO r measured in 
air to one anterior pelvic field 15 X 15 cm and one 
posterior pelvic Held of the same size 

J E Habbe M D 


supplemented bj roentgen therapj the results of roent- 
gen treatment being in every way equal to those ob- 
tained with radium Local recurrence of carcinoma m 
the field of operation is the most favorable to treat, 
whereas axillary recurrence in general has the worst 
prognosis The commonest tj-pc of metastases was to 
the supraclavicular nodes Roentgen therapy is recoin 
mended but its value is difficult to state Lung and 
liver metastases respond poorly but osseous metastases 
favorably 

There is little evidence of superiority of radium or 
200 kv roentgen therapy over 135 kv x rays, in fact, 
in sonic lesions the latter appears preferable 

J E Habbe, M D 


Indications for Radical Surgery of the Breast 
Hugh Auchmcloss Am Jour Roentgenol and Rad 
Ther , March, 1930 35, 344-347 

Radical surgerj in malignant disease of the breast 
is contra indicated in cases in which the disease has 
spread bejond the limits capable of being removed by 
operation The joung individual presenting a tumor 
with rapid growth with alreadj existing large hard 
axillary nodes or a lesion already fixed to and involv- 
ing the chest wall near the sternum or one with much 
nipple involvement and widespread lymphedema or one 
in which may dilated veins and beginning skin ulcera 
tion are evident— these and certain other combinations 
maj lead one to infer that the case is not suitable for 
surgerj However in the opinion of the author unless 
the disease has spread beyond the pomt where it can 
be remoxed the patient should be given the benefit of 
the doubt and operated upon The author has seen 
manj cases considered climcallj' hopeless which were 
so helped bv irradiation that suffering was relieved 
and cxen subsequent operation done Post-operative 
irradiation is of definite x'alue 
In addition to the usual and perhaps most commonly 
encountered extension to the axillarj glands there are 
other routes which must also be continuously con 
sidered There are lymph channels which go along the 
branches of the internal niammaiy arteries The 
inte rnal mammarj nodes lhat communicate with the 
retro manubnal nodes at the prepericardial nodes near 
the diaphragm receive much lymph from the breast 
Again, lymph channels enter the space between external 
and internal intercostal muscles These externa] inter 
costal lymph vessels run backward to enter the posterior 
intercostal lymph nodes in front of the necks of tbenbs 
dose to the spine Still again there are lymphatics 
communicating between the axilla the skull and the 
scalp which may account for the frequency of metas 
tases in these last named regions 


The Treatment of Inoperable Recurrent and Metas 
tatic Carcinoma of the Breast Eugene T Leddy and 
Arthur U Desjardins Am Jour Roentgenol and 
Rad Ther March 1936, 35, 371-383 

Inoperable carcinoma of the breast is best treated by 
roentgen therapy using multiple converging beams with 
a combination of buried radium in selected cases 

Operable recurrences are best treated by opera ion 


The author condudes with a plea for instruction of 
the laity as to the importance of the woman regtdarly 
examining herself for evidence of a lump in the 
breast. Then she may commonly be able to determine 
the presence of a pathological mass after she has 
become skilled in self-examination which the doctor 
may himself not be able to feel 

J E Habbe M D 


ABSTRACTS OF CURRENT LITERATURE 


257 


1 10,000 in the treatment of inoperable advanced 
malignant tumors As many as 35 injections of from 
5 to 20 c c each were given subcutaneously intrave- 
nously, or intrapcntoneally without undesirable reac- 
tions Occasionally arsenic acid ( 1 10,000) w as also in- 
jected in doses of from one to two cubic centimeters If 
the injections into the tumor itself proved painful, novo- 
caine was added There is no contra indication to 
supplementary radiation therapy in cases treated bv 
this chemical method Although the author has only 
a few cases to report — he is a private practitioner with- 
out hospital facilities — he describes his method in de- 
tail and invites others with large clinical material to 
check his results 

Ernst A Pohle M D , Ph D 


Epicrtsis of the Irradiated Carcinoma of the Cervix 
H Hausdtng Strahlentherapie, 1930, 55, 387 

Malignant tumors in patients presenting a similar 
clinical picture may show a great difference in their re- 
sponse to irradiation Consequently investigators 
turned toward a study of the histologic structure in 
order to find a possible explanation for this observation 
The author s ow n investigations arc based on the mi- 
croscopic examination of tissues of 240 cases of squa- 
mous-cell carcinoma of the cervix By a careful corre- 
lation of the microscopic picture with the clinical data 
certain conclusions could be drawn regarding the rela- 
tion between histologic character and response to radia- 
tion therapy The number of mitoses increased with 
the number of atypical structures in the tissue Im- 
mature types of neoplasm did not offer a better chance 
for cure than more mature forms Neoplasms with a 
high number of mitoses were slightly more radiosensi- 
tive than those with very few mitoses However no 
definite relationship could be discovered between re- 
sponse to treatment percentage of cure, and histologic 
structure or number of mitoses in the neoplastic tissue 
The microscopic picture should therefore, be used only 
as one factor in arm mg at a prognosis 

Ernst A Pohle, M D , Ph D 


Results of Radiation Therapy of Carcinoma of the 
I ulvu I von Koveshgcthy Bfibcn Strahlentherapie 
1930 56,23 

From 1919 to 1034 cases of carcinoma of the vulva 
to the number of 59 were seen at the Women s Clinic 
of the University of Budapest. Of these, 47 were in 
operable After biopsy, special radium applicators 
were prepared and applied at a distance from the skin 
of from 0 5 to 1 0 cm filtered through 1 mm Pt or its 
equivalent The radium treatment was repeated if 
necessary in six weeks The inguinal glands were 
subjected to roentgen therapy three or four areas 
were gnen three times and a total dose of 1 500 r was 
administered (190 kv , 5 ma , 0 5 mm Zn + 0 5 mm 
A1 30 cm P SD) Of the 47 patients IS with in 
operable carcinoma of the vulva could be followed 
oxer a five y car period Tree remained well after that 
interval corresponding to 13 1 per cent One case 


was still well 11 years after the treatment A palliative 
effect, that is, freedom from symptoms for at least 
one year, was seen in 30 cases 

Ernst A Pohle, M D Ph D 

COBRA TOXIN 

Experiment with Cobra Toxin for Pain Relief 
Johannes Seiler Munchen med Wchnschr , March 
27, 1936 83, 527, 528 

A brief review of the French literature is given, and 
the claims as to the efficacy of cobra-toxin injection for 
relief of pain, particularly in carcinomatous metastasis, 
is discussed In brief the observers claim marked pain 
relief, regression of primary tumor, and experimentally, 
restraint of tissue culture growth The author was un- 
able to duplicate these results and concluded that m his 
experience, pam was not relieved and often made worse 
Also the regression of primary tumor was so slight as to 
be negligible Other local and systemic untoward re- 
actions occurred winch w'ere troublesome 

He is unable to explain the marked discrepancy be- 
tween his own results and those of the French school 
and particularly Calmette, but suggests that the or- 
ganic extract he employed could possibly have had in- 
sufficient or no substance such as affords the salubrious 
results claimed 

William R Stecher M E> 

CONTRAST MEDIA 

Obliteration of Varicosities Studied in Roentgen 
Images K F Herlyn Fortschr a d Geb d R6nt- 
geastrahlen 1936, 53, 122-131 
Following a brief review of previous experimentations 
concerning the roentgenologic demonstration of vari- 
cosities, the result of original experiments concerning 
50 patients are reported As obliterating and roent- 
genologic contrast medium a solution was used of Uro- 
selectan B and invert sugar The author studied par- 
ticularly the time during which this medium could be 
demonstrated in the circulation, the distribution of 
the medium and the direction of its flow the mechanism 
of evacuation and external influences bearing on these 
phenomena The results were obtained partly with 
partly w itbout, compression of the femoral vessels 

H A Jarre, M D 


Injection of Thorotrast to Determine the Presence 
and Extent of Subphrcnic Abscess K Hcckmann and 
E Altcnburgcr Munchen med Wchnschr Nov 8, 
1935, 82, IS0O-1SO2 

Thorotrast injected into a subphrcnic abscess not 
only verifies the provisional diagnosis, but may actually 
demonstrate its etiology This procedure is valuable, 
particularly when a gastro-intcstmal study is precluded 
The authors consider this method superior to air mjee 
tion after attempt at complete drainage of the abscess 
cavity which is generally impossible The thorotrast 
by virtue of its radio-opacity and high atomic weight 
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patient usually succumbs to cachexia marasmus and 
general infection Epithelioma of this type arises in the 
mucous membrane of the lip, and is often preceded b> 
leukoplakia The ulcerated growth is about the size of 
an olive Cancer of the basal-celled type of the upper 
lip occurs on the skin and develops as a senile keratosis 
The growth is small at first and grows very slowly, 
the glands are never invaded Treatment of this form 
of epithelioma when the growth is still localized m the 
slan, should be by electrocoagulation or radiotherapy 
Treatment for growths of the spinocellular type is by 
radium needles and excision of the glands If these 
glands are fixed and inoperable, deep radiotherapy is a 
palliative procedure A case is recorded which was 
cured by radium 

The Treatment of Malignant Melanoma with Roent- 
gen Therapy at Short Distance H Chaoul and K 
Grcincder Strnhlcnthcrapic, 1936, 56, 40 

After a brief discussion of the various treatment 
methods of malignant melanoma i e , surgery , cn 
dotherm knife, irradiation, the authors report 14 cases 
treated by roentgen rays and observed during the last 
four years The) emphasize that while this type of 
tumor has always been considered lnghl> radioresistant 
in their experience this did not prove to be correct 
They used massive doses of roentgen ravs produced at 
moderate potentials and with fairl) heav> filtration 
and at ver) short distance (below 10 cm ) With this 
technic it is possible to apply from 400 to 500 r per da) 
and total doses of 10 000 r The clinical data of the 
14 cases arc given m tabulated form Although the 
number of cases is small and in view of the fact that 
they have been under observation from five months to 
four >cars only, no definite conclusions ns to the efficacy 
of the method arc drawn However, the results are 
quite encouraging if one considers the high mnhgnanc) 
of melanosareoma and, therefore, this method should 
be given a trial in suitable cases 

Ernst A Pohle, M D Ph D 


ous tissues when giving a lethal skin dose In cases in 
Which blistering doses are given over large areas (15 X 
5 cm and over), the heav> filtration is neeessar) to ui 
sure healing Widening of the lethal threshold between 
skin and subcutaneous tissues is not readily observahle 
in cross firing as, for example, in treating malignancies 
of the head and neck since it has been shown that the 
transmitted radiation is very soft ’ even when high 
initial filtration is used 

The authors feel that protraction of treatment time 
in da>s increases the subcutaneous tissue tolerance hut 
when the time is protracted too long or approximately 
nine weeks, there is danger of tumor recover)’ Hence 
the dad) and total dose must be adjusted so as to exceed 
the recover) rate or the so-called tolerance dose, which 
is estimated b) the writers to be about 150 r per day to 
a single area using heavy filtration For the sensitive 
malignancies with a relatively high daily dose adminis- 
tered, the tumor may be destroyed in about three 
weeks’ time However, if the malignancy is relatively 
resistant the time should be protracted over four to 
six weeks with lower dad)’ dose and higher total dose 

With the heavy filter now used the skin reaction de- 
v clops slowly complete destruction being not observed 
until the thirty seventh da) after beginning treatment 
While there is complete vesiculation there is very little 
edema of the eonum and practically no pain Healing 
occurs in from six to twelve weeks The authors cite 
cases of both superficial and deep seated extensive 
malignancy treated by this method, with very favorable 
results extending over several years’ post radiation 
observation, with surprisingly little immediate consti 
tutional or permanent local ill effects 

J E Habbe M D 

Post-operative Irradiation Following Radical Opera 
tion in Carcinoma of the Cervix F Fried] Strah 
lenlherapie 1936, 55, 457 

The value of x ray therapy following radical opera 
tion (Wertheim) in patients with carcinoma of the cer 
vix is still a debatable question and opinions for and 


The Roentgen Treatment of Malignancy Using 
Filtration Equivalent to 5 mm Copper E A Mcmtt 
and R Rhett Rathbone Am Jour Roentgenol and 


Rad Ther , March 1936 35, 334-343 

For the fifteen months preceding the recording of this 
material the authors have been using a new filter com- 
posed of 1 25 mm Un, 0 25 mm copper, and 1 0 mm 
aluminum for malignancy therapy using 220 kv , 20 
ma 50 cm distance, with an intensity of 10 r per 


minute measured in air This composite filter has a 
maximum wave length as defined by Thoreaus of 021 
Angstrom, which is the same maximum wave length 
as filtered by 5 mm copper The effective wave length 
is 0 086 Angstrom The intensity is 35 per cent greater 
■with this composite filter than with 5 mm copper filter 
It is believed that there is a differential effect on the skm 
or epidermoid structures as a group in contrast to 
connective tissue or supporting body structures as the 
opposite group Therefore by increasing the filtration 
there is better protection of the underlying subcutane- 


against the procedure have been recorded in the htera 
ture The author presents a material of 111 cases all 
proved by biopsy 40 were operated on only and 71 
received x ray deep therapy post-operatively This 
consisted of one or two senes one shortly after the 
operation, the other three months later Each senes 
consisted of six fields of 10 X 15 sq cm , applying a 
d in erythema dose over the entire small pelvis The 
40 cases treated in 1928 by operation only showed 42 5 
per cent five-year cure, while the 71 cases treated in 
1929 by operation plus radiation showed a 47 8 per cent" 
five year cure Although the improvement In results 
due to the combined method is small, the author be- 
lieves that roentgen therapy following radical operation 
in carcinoma of the cervix is of value 

Ernst A Pohle M D , Ph D 

Contribution to the Treatment of Incurable Car- 
cinoma J Grode Strahlentherapie 1936 55,402 

The author reports his preliminary results obtained 
wfth injections of chromic acid (CrO,) in a solution of 
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THE DIAPHRAGM 

A Rare Case of Eventration of the Diaphragm W 
Wemg Munchen med Wchnschr , April 24 1936, 83, 
C93, 694 

The author reports an unusual case of marked even- 
tration of the left diaphragm occurring post-opera trvely 
from an incision of suppuratixe cervical lymphadenitis 
The paresis of the phrenic nerve was either resultant of 
damage to the phrenic nerve during the incision, or to 
cicatricial contracture about the nerve The degree of 
relaxation of the diaphragm is noteworthy inasmuch as 
the commonly employed phremco-exeresis rarely ap- 
proaches such a degree. The cause of this, he is unable 
to explain 

William R Stecher M D 


DOSAGE 

The Effect of Roentgen Rajs of Different Wave 
Lengths and Intensity on the Autolytic Ferments m 
Cancer Tissue A Faragd Strahlentherapie, 1936 
55, 481 

Cancer cells obtained from human cancer of the 
breast were suspended in solutions x\ ith a pH of 3 8 and 
SO respectn el> , because these txvo values represent 
the optimal Cn for pepsinasc and trypsinase Two 
qualities of roentgen rays were used ISO hr , 0 S mm 
Cu + 0 5 mm A1 and 100 kx 10 mm A1 The re 
spective half value layers in copper amounted to 1 18 
mm and 0 13 mm The action of the ferments is in- 
creased following irradiation up to a dose of 2 500 r, 
after further increase of the dose it is decreased The 
xxaxc length of roentgen rajs has no influence on this 
reaction The effect of radiation is hoxxcxer depend- 
ent upon the intensitj higher intensitj hax ing a more 
pronounced effect proxided that equal doses are gixcn 
In order to determine the mechanism of the observed 
phenomena 0.25 per cent solutions of pure ferments 
were irradiated It appeared that thej arc due to a 
direct effect of roentgen rajs on the autolj tic ferments 
Ernst A Poiile M D Ph D 


The Sensibilization of Roentgen resistant Neoplasms 
b) Means or Short Electric ax es G 1 uchs Strah 
lcntherapie 1636 55, 473 

This is a prelinunarj report regarding the combined 
application of short electric xvaxes and roentgen ther- 
ap> The author states that short electric xvaxes do 
not increase the degree of malignant j in a neoplasm 
There arc also no injuries to the skin area to be ex 
pected from the combined application of roentgen rajs 
and short electric xvaxes Wide he is not prepared to 
slate dcfimtelx how much benefit maj be denx ed from 
this combined treatment he suggests that it be gixcn a 
trial in suitable cases 

I rnst A Poiile M D , Ph D 


ELECTRICAL EFFECTS 

Radiation and Electric Charges in the Atmosphere 
F Dessauer Strahlentherapie 1936, 55, 614 

This is a report rendered by the author before the 
Thirteenth Congress of Roentgenologists and Radi- 
ologists of Czecho-Slovakia , held in Prague in 1935 
He analyzes the relation between climate and biologic 
reactions The r61e plajed b> electric charges in the 
air as suggested by the author's researches is discussed 
in detad Its clinical application is the inhalation of 
air charged with negative ions in an attempt to influence 
beneficially certain pathologic conditions (For de- 
tails see the author's book Zehn Jahre Forschung auf 
dem Physikalisch-Medizimschen Granzgebiet,” Georg 
Thieme Leipzig 1931 ) 

Ernst A Pohle, M D Ph D 

EPIDIDYMIS 

Hemangioma of the Epididymis A L d’Abreu 
British Jour Surg , April 1936 23, 858 859 

It xvould seem rather difficult to diagnose pre-opera- 
tively this condition from other cystic and inflamma- 
tory sxvellings of the epididymis A record of the re- 
ported ease is incorporated in the article along with 
reproductions of the microscopic sections 

Daxus H Pardoll M D 

EPILATION OF SCALP 

The Epilation of the Scalp b> Roentgen Rajs A 
Proppe Strahlentherapie 1936 55, 225 

The author has investigated the various methods 
recommended for epilation of the entire scalp based 
on clinical observations and mathematical deductions 
He comes to the conclusion that most methods in 
use to daj are fraught with danger The application 
of fixe or more fields leads to oxerlapping and conse- 
quently to appreciable overdoses in some areas The 
method of Sehreus xxho uses onl> four fields and a 
focal skin distance at least as great as the diameter of 
the skull (100 kx , 0 5 mm Al, 400 r per field) seems 
to be the safest procedure and produces uniform re- 
sults Photographs showing the scalp of a patient 
treated bx this method are shoxro m the article 

Ernst A Pohle M D Ph D 


Studies of Late Effects Folloxving Epilation bx Roent- 
gen Rajs Especiallj Regarding the Mental Dexelop- 
ment in Children T Sjmann Strahlentherapie, 
1930 55, 24S 

During the period from 1917 to 1926 a total of 312 
roentgen epilations xxere earned out at the Unixersitx 
Skin Clinic in Dusseldorf The author conducted a 
folloxv up studx in order to determine xvhether or not 
there xverc anx late injunes in these patients He was 
partieularlj interested to mxestigate the possibility 
of an influence of irradiation on the dexelopmcnt of 
the joung brain Fiftj three eases xxere ax affable for 
studj 33 were treated for tinea fixe for favus 
elex-en for tnchophx ton and four had an undetermined 
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lends itself admirably for outlining the various re 
cesses and dependent portions of the collection No 
toxic effects were manifest By rotating the patient 
the entire inner relief of the abscess cavity can be visual 
lzed and roentgcnographicallj recorded 

A case is presented in which a diagnosis of subphremc 
abscess was established, and additional suggestive evi 
dence of an indeterminate density in the vicinity of the 
gall bladder Autopsy study revealed the latter den 
sit> to be a carcinoma arising from the gall bladder 
which had ruptured and extruded numerous biliary 
calculi and had inxaded the transverse colon to some 
degree The latter infectious process accounted for 
the fecal odor of the aspirated pus The authors arc of 
the conviction that an earlier examination employing 
an opaque enema would haxc depicted definite altera- 
tion in the mucous membrane relief pattern at the site 
of the infiltrating neoplasm, which possibly would ha\e 
suggested the correct diagnosis 

In evaluating the procedure of thorotrast injection 
into susptcioncd subphremc abscesses the authors con- 
sider it to be a safe and simple procedure affording in 
formation as to the extent of the abscess cavity and 
possibly its etiology without necessitating the complete 
drainage of the cavity — which generally is not feasible 
The information obtained is an aid to the institution of 
the proper thcrapeusis This method is adxocated for 
other abscess cavities such as psoas abscess 

William R Stbchcr M D 


Extras asation of Pyclographic Contrast Media mto 
the Retroperitoneal Connectixe Tissues K. Heck 
mann Fortschr a d Geb d Rdntgenstrahlcn, 1935 
52, 001-000 

During instrumental pyelography extensive ex 
travasation of the contrast medium occurred from the 
renal pelvis mto the surrounding fatty capsule and the 
loosely textured retroperitoneal eonnectise tissue 
There was neither an appreciable degree of hydrone- 
phrosis nor any serious pyelonephritis The patient 
succumbed to a lobar pneumonia Definite evidence 
of rupture of the renal pelvis could not be demon 
strated at autopsy 

H A Jarre, M D 

Cholangiography for the Study of Biliary Tract 
Disease J A Saralegui Fortschr a d Geb d 
Rontgenst rahlen, 1935, 52, 571—579 

The author has studied the biliary tract during the 
last ten years by injection of contrast media into post- 
operative biliary fistulse He first reported on his 
findings m 1930, further in 1933 and 1934 During 
the earlier investigations lipiodol was used which 
however was found somewhat objectionable in the 
bile passages In later years he has used thorotrast 
which has proved to be a very satisfactory medium 
Eleven excellent illustrations show the value of this 
method and demonstrate various degrees of dilatation 
if the common duct with inflammatory changes m the 
wall residual calculi in various bde passages stasis 
!n d dysfunction There can be no doubt that in 


persistent biliary fistulie a roentgenographic explore 
tion as practised by this author can be of great help 
for diagnosis and indication for operative cure 

H A Jarre M D 


A Case of Fracture of the Temporal Bone with Air m 
the Ventricles Semsettm A Ustel Rontgenpraxis 
December 1935 7,816-818 
According to the literature only 31 cases of pneu- 
matocaphalus following fractures have been described 
In most of these cases the fracture extended mto the 
middle ear and there was a perforation of the ear drum 
In a case described by the author a fracture of the tem- 
poral bone extending into the petrous portion was dem- 
onstrated and the ventricular system was filled with 
air and looked like an encephalogram 

Hans W Hefke M D 


Experimental and Clinical Investigation Concerning 
Roentgenographic Demonstration of the Cerebral Sur 
face K Koshimizu Fortschr a d Geb d R6nt- 
genstrahlen 1936 53,25-30 
By sub occipital puncture and following removal of a 
corresponding amount of eerebro-spinal fluid small 
amounts of thoratrast — 0 3 c c per kilogram of body 
weight in dogs 20 e e in adult humans — were in ro- 
duccd and roentgenographic records of the skull ob 
tamed at various periods thereafter A very' satisfac- 
tory delineation of the cerebral fissures thus could be 
obtained However while m animals no senous com- 
plications were observed the reactions obtained in two 
humans were such that the method could hardly be 
recommended for more general use 

H A Jarre M D 

CYSTICERCUS 

Multiple Cystieerci in Man Eleonora Schick 
Munchen med Wchnschr April 24 1936 83, 694-696 
The presence of the larval form of Tama solium (pork 
tapeworm) in man is rare The pig is the usual inter 
mediate host for cystieerci man occasionally usurping 
that role when ova enter the stomach The embryos 
are distributed rza the blood stream to numerous or 
gans particularly subcutaneously and mtramuscu 
larly to the central nervous system and the orbit 
Symptoms vary according to the site of involvement 
The organism reacts by enveloping cysticercus with 
calcific deposition Eosmophila is marked It is lm 
portent to obtain stereoscopic roentgenograms of such 
regions as the skull and the chest to determine whether- 
calcific stipplmgs are extra or intra-crania! or pul- 
momcally located The author sites a case of extensive 
cysticercus involvement of the enure musculature of" 
the body and m addiUon intra-cranial and ultra 
pulmonary No cystieerci were found in the orbit 
however Incidentally this is the first case in which 
cysUcerei were demonstrated within the lung ultra ^ 
pitam The ealcificaUons are sharply circumscribed 
and 10X05 centtmeter m size 

William R Stecher, M D 
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PRIMARY BONE TUMORS IN CHILDREN 

By LOWELL S GOIN, M D , F A C R , avd ROBERT L CARROLL, M D , Los Argeles 
From the Surgical and X-ray Departments of the Los Angeles Orthopedic Hospital 


IPHONE tumors occur rn children with a 
Wm somewhat greater frequency than has 
been generally supposed, primary ma- 
lignant bone tumors occurring rather more 
frequently in them than in adults Except 
for the fact that because of the age factor 
a less satisfactory history can be elicited 
in children, there is no material difference 
between children and adults as regards 
symptomatology, physical findings, diag- 
nosis, treatment, and prognosis of bone 
tumors 

In 10,000 admissions at the Orthopedic 
Hospital, SO bone tumors have been recog- 
nized, an incidence of one in ISO To this 
group of cases were added 2S from the 
Yale Street Clinic, making a total of 117 
cases Tw enty-two, or IS 6 per cent, of 
these were malignant tumors, w r hile 05, or 
SI 4 per cent, were benign tumors, the 
group being divided as follows 


Sarcoma j(, 

Endothehomn f, 

Ncurocj toma (metastatic) 1 

Osteoma and osteochondroma 73 

Gmnt-ccll tumors S 

Bone cj sts S 

Lnchondromn 4 

Odontoma 1 


117 

1 lie general incidence of bone tumors to 
admissions has been one tumor to ISO 
admissions, an incidence of approximately 
0 i per cent There has been one malig- 
nant tumor to SSS admissions The ma- 


jority of these were sarcomas, of which 
there was one case m 1200 admissions 
These figures may be compared with those 
obtained in a large private chmc m which 
the mcidence of sarcoma was one to 4000 
admissions The increased incidence noted 
m our series is, of course, due m part to 
the fact that the Orthopedic Hospital is 
exclusively for patients suffering from bone 
and joint diseases, but it is also due in 
part to the fact that it is exclusively for 
children 

There have been innumerable attempts 
at classification of bone tumors, as a result 
of winch there is considerable confusion 
m the literature as to the terminology of 
these growths At the risk of adding to 
this confusion we suggest the following 
method of classification 

I Tumors arising from osteogenetic elements 

m ® s ^ COIT13 osteochondroma exostoses 

( 0 ) Chondrom> xoma enchondroma, chon- 
droma 

(c) Chondromyxosarcoma 

(1) Pnrnarj 

(2) Secondary 

(d) Osteogenic sarcoma 

(1) Osteoblastic 

(2) Osteolytic 

(t) Bone cysts 

(/) Giant-edl tumor 

II Tumors arising from tissues resident in bone 

(a) Diffuse endothelial m>eloma (Ewing’s 

tumor) 

(b) Mjclonn 

(c) Fibrosarcoma 

(d) Neurosareoma 

HI Tumors metastasizing to bone 

Willis Campbell thinks that all malig- 


2G1 
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diagnosis In four patients the hair grew thicker 
following epilation, in eight it appeared to be thinned 
out, in one case there was definite atrophy of skin and 
bone which the author believes was probabh due to 
an error in dosage In eight instances the new hair 
was darker, in two of a lighter color than before epila- 
tion Curly hair grew in 14 children but straightened 
out after from a jear to IS months One patient, aged 
two years and ten months at the time of roentgen epila 
tion, has been complaining of headaches and \ertigo 
since One might consider in this particular case an 
injurious effect of roentgen rajs because of the great 
radioscnsitivitj of the joung growing brain The 
intelligence test showed figures below normul in IS 
patients An analjsis of the entire material, howeter 
did not offer definite proof that the roentgen epilation 
affected the intelligence of the treated children 

Ernst A Pohlc, M D , Ph D 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Pneumatosis Cystoides of the Intestine Ench 
Torfota Tortschr a d Geb d Rontgenstrnhlen 1B3C 
53, 131-139 

This paper contains the report of a case of this rare 
affliction which was orgmallj published by Ruckenstei 
ner and Ku\ Symptoms of a perforated ulcer were so 
predominant in this patient that the roentgenologic 
diagnosis of pneumatosis cystoides was not made 
though the roentgenologic record published contained 
sufficient material for such a diagnosis Characteristic 
symptoms arc pneumoperitoneum, interposition of 
characteristically altered intestinal loops between liver 
and diaphragm, ascites and the characteristic ap- 
pearance of pneumatotic intestinal loops 

H A Jarre, M D 
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Fig 2 See text Fig 3 See text Fig 4 See text 


joint They are frequently multiple, and 
are occasionally seen in multiple form m 
hereditary deforming achondroplasia (Fig 
4) Many, perhaps even most, exostoses 
are of inflammatory or traumatic origin, 
and, strictly speaking, are not tumors 
Chondromas or Eiicliondromas are rather 
common tumors, arising from cartilage cells 
(Fig 5) Four of these growths were en- 
countered, two of which occurred in males 
and two in females The complaint in 
e\ cry instance was swelling, none com- 
plained of pam In one case the tumor was 
m a metacarpal, while the other three 
exhibited multiple growths in the phal- 
anges One case was recurrent ten years 
after excision These tumors are benign, 
ansc in the medulla, grow slowly, expand 
the bone, and rupture the cortex when the} 
become large enough to do so b} pressure 
They are hard, round, lobulated tumors, 
often xerx large Certain of these tumors 
arc softer and more cellular, containing 
some ini xomatous elements, and these are 
often called ehondromvxomas Thev are 


occasionally described as arising from the 
cortical structure of long bones, near their 
epiphyses, but Geschickter and Copeland 
think that these are really osteochon- 
dromas until very large cartilaginous caps 
They occur in the diaphyses of bones near 
the epiphyses, their commonest locations 
are the metacarpals, the metatarsals, and 
the phalanges They are frequently multi- 
ple It is usually stated that these tumors 
cause some pam, but our observation is that 
the first symptom is commonly fracture 
resulting from rather trivial trauma From 
the standpoint of roentgen analysis these 
are central tumors, expanding the bone, 
with or wuthout trabeculations, breaking 
through the cortex by pressure only, and 
frequently multiple (although Geschickter 
and Copeland state that they rarely are) 
All of them occur within the first tw r o or 
three decades of life Thev produce no 
bone, although callus formation max occur 
after rupture of the cortex 

Thcx are best treated by excision, but, 
if too large for complete remoxnl, the 
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Fig 1 See text 


nant osteogenic tumors should be included 
under the general heading of osteogenic 
sarcoma, a method which, without doubt, 
would serve to simplify greatly the rather 
confused terminology The prognosis, 
however, and hence the treatment of osteo- 
lytic osteogemc sarcoma is somewhat dif- 
ferent from that of, eg, secondary 
chondromyxosarcoma, and it may be that 
the additional qualifying statements needed 
to emphasize this point would serve to 
lessen the gam which might result from the 
simplification hoped for 


table top ’ type (Fig 1) being common 
They grow slowly, do not metastasize, and 
show no tendency to invasion of the adja- 
cent tissues These are the characteristics 
which might be expected in a benign tumor 
They cause no symptoms directly, but in- 
directly they may produce pain by the 
slipping of tendons or muscles over the 
bony mass, or they may cause limitation 
of motion by blocking joints They should 
be treated by surgical removal when and 
if they cause any symptoms 

Osteochondromas (Fig 2) are benign pro 
ductive tumors arising from the precarti- 
laginous connective tissue elements m bone 
They do not differ greatly from the osteo- 
mas in them symptomatology and objective 
findings 

Of the 40 cases of osteochondroma m this 
series the involvement of bones was as 
follows 


Multiple bones 11 
Tibia 10 

Femur 0 

Scapula 6 


Carpal 1 

Fibula 1 

Ilium 1 

Vertebra 1 


I TUMORS ARISING FROM OSTEOGENETIC 
ELEMENTS 

Osteomas are circumscribed overgrowths 
of bone which, histologically, cannot us- 
ually be distinguished from simple hyper- 
plastic growth of bone Although strictly 
speaking the term "osteoma” should be 
applied only to true neoplasms, in practice 
all forms of bony overgrowth will be in- 
cluded 

There were 23 of these tumors in 
series, distributed as follows 

Femur 10 Tibula 

Tibia 5 Scapula 

Humerus 6 Mandible 

The age of incidence was from eight to 
19 years, the average age bemg 13 years 
The tumor was just noticed at the average 
age of ten years and four months, an age 
which coincides with the beginning of the 
period of rapid growth 

These tumors are purely productive, and 
are composed solely of bone tissue They 
commonly arise in the cortical portion of the 
bone, which they do not destroy They 
may assume any shape, the rather fiat 


They were equally divided as to sex, and 
the age at admission was from new-born to 
14 years, with an average age of three years 
Pain was present m only eight cases 
Twenty-two patients underwent excision 
of the tumor, with recurrence in three 
cases, a percentage of 13 6 The treatment 
of choice is excision There is a moderate 
tendency to recurrence which may be 
controlled by post-operative irradiation 
Roentgenologically, these tumors exhibit 
a bony base, arising from an intact cortex, 
and an irregular surface with multiple 
translucent areas These areas and the ir- 
regularity of the surface reflect the occur- 
rence of the cartilaginous cap and islands 
characteristic of this tumor Osteochondro 
mas may be multiple and are frequently 
very large The tumor occasionally under- 
goes malignant degeneration, resultmg in 
the formation of a secondary chondromyxo 
sarcoma 

Exostoses (Fig 3) are merely small 
osteochondromas They commonly arise 
near joints and then cartilaginous tips are 
always directed away from the nearest 
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mass late in its course The first symptom 
is pam, usually mild at first, but rapidly 
becoming severe A certain amount of 
fever and a moderate leukocytosis is not 
uncommon These tumors are extremely 
malignant and are best treated by amputa- 
tion In spite of the fact that they are 
moderately radiosensitive, irradiation 
therapy seems to be of little use except as 
a palliative measure, another evidence of 
the fact that radiosensitivity and curability 
are not s} nonyms 

Secondary — These are malignant tumors 
containing fibrous, myxomatous, carti- 
laginous, and osseous elements, arising 
from the site of lesions ordinarily not 
malignant, i e , osteochondromas and ex- 
ostoses, presumably from embryonal rests 
within the benign lesion They occur 
somewhat later in life than the primary 
chondrosarcoma, and are not commonly 
or even very’- frequently found in children 
The history usually extends over several 
years, the complaints bemg pain and 
swelling These tumors, although malig- 
nant, are much less so than the primary 
growths, and the percentage of five-year 
cures is considerably higher Geschickter 
and Copeland give the following data con- 
cerning five-year cures primary chon- 
drosarcoma, 5 per cent, secondary chon- 
drosarcoma, 24 per cent 

From the standpoint of roentgen find- 
ings, and as a general rule, the presence of 
the originally benign lesion will be recog- 
nized Superimposed upon it vail be found 
the destructive changes of malignancy with 
a poorl} outlined low density mass infil- 
trating the adjacent tissues areas of new 
bone formation and areas of calcification 
ma\ be found m the invading mass of 
tumor Malignant degeneration should 
always be suspected when these occur, 
or when there begins a sudden “speeding 
up" of the symptoms or growth-rate of a 
benign tumor, such as osteochondroma or 
chondroma Secondan chondrosarcoma is 
best treated b% amputation Perhaps in- 
tense c irradiation before and after opera- 
tion would increase the percentage of cures 
Osteogenic Sarcomas — These tumors arise 


from the malignant degeneration of the 
osteogenetic elements of bone tissue, and the 
term should be understood to include only 
those malignant neoplasms which, m some 
degree, retain the functions of bone pro- 
duction There are other malignant tu- 
mors of bone arising from tissues resident 
in Done, e g , Ewing’s tumor and myeloma, 
which are m no sense related to the group 
of osteogemc sarcoma The still frequently 
encountered sub-classification of periosteal 
and medullary sarcoma should not be 
employed, partly for the reasons gixen 
above, and parti}' because all sarcomas 
sooner or later involve the periosteum, 
cortex, and medulla They occur most 
commonly in long bones (although none of 
the bones are exempt) and always near the 
epiphyseal ends of the bones, the presence 
of a new'growth m the central portion of 
the shaft making it unlikely that the 
growth is an osteogenic sarcoma The 
femur, tibia, and humerus are usually said 
to be the favorite locations of this lesion 
There are 16 cases of osteogenic sarcoma 
in our series, 10 of which were m females 
and six in males The age of admission 
was from IS months to IS years, the 
average bemg 12 years The history con- 
cerning the tumor extended over periods 
ranging from two weeks to four months and 
the average duration of symptoms was 
three months The following bones were 
involved 


Femur 10 Humerus 1 

Tibia 4 Fibula 1 

The results of treatment were as follows 


Refused treatment 
Amputation 


Cole} s toxin 
Irradiation 


Lix mg Dead 

2 2 

0 3 3 

(one 13 mo after 
operation, two 
4 mo ) 

2 2 

0 5 


The duration of life after the onset of the 
symptoms ranged betw een four months and 
four years, the average length of life after 
the beginning of the disease bemg 15 
months One patient underwent amputa- 
tion three and one-half weeks after the 
appearance of symptoms, and remained 
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either primary or secondary and are among 
those classified by Campbell as primary and 
secondary osteogenic sarcomas 

Primary — It is probable that most of 
these tumors are diagnosed and classified 
as periosteal sarcomas, since they are of 
peripheral rather than central origin, and 
not infrequently exhibit the rather classical 
“sun-ray” arrangement of thin calcified 
plaques They originate in remains of em- 
bryonal cartilage, grow with great rapidity, 
and tend to encircle the bone (Figs 6 and 
7) There is, at least m their early stages, 
little or no cortical destruction (or at an) 
rate none that is apparent in the roent- 
genogram), although early cortical destruc- 
tion is one of the distinguishing features of 


Sec text 



surgery should be followed by irradiation 
therapy There is a considerable tendency 
for chondromas to recur Very large chon- 
dromatous tumors, especially ^ oseoccU J; 
nng in long bones, should be regarded as 

potentially malignant, and the bone should 
If subjected to irradiation after removal 

° f SX— and Cl^omy.osa, 

comas are malignant tumors which may 


Fig 8 See text 

malignant tumors Their principal x-ray 
characteristics are their homogeneous low 
density and their extreme translucency, 
which has caused them to be described as 
“invisible tumors” Occasionally small 
areas of bone formation are seen, or the 
“sun-ray” appearance referred to above 
may be noted These tumors often become 

very large, and metastasize rather late 
The medulla may be invaded by the tumor 
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demonstrable in the roentgenogram is a 
slight increase in the bone density This 
is followed shortly by the appearance of the 


tissues The common locations are iden- 
tical with those of the osteoblastic type, 
and the symptomatology consists of pain, 



Tig 12 See text 


Fig 13 See text 


characteristic plaques perpendicular to the 
long axis of the bone An often much 
emphasized point is the so-called “lipping,” 
a triangular area of ossification at the pomt 
of reflection of the periosteum from the 
normal bone (Fig 11) As a matter of fact, 
this finding, although frequently present, 
is rather more common m Ewing’s tumor 
than in sarcoma The point of origin in 
the epiphyseal end of a long bone is a 
point of great importance, and bone lesions, 
whether destructive or productive, arising 
in this location should always be regarded 
with the graxest suspicion, while lesions 
occurring in the mid-portion of a long bone 
are likely not to be osteogenic sarcoma 
Osteolytic Osteogenic Sarcoma — This tu- 
mor, the so-called malignant bone aneu- 
rism of older writers, is an extremely 
xascular, almost purely destructive neo- 
plasm which is highly malignant (Fig 12) 
Although frequenth described as being of 
medullary origin it actualh arises from 
the sub-cortical portion of the shaft, prob- 
abl\ from the endosteum It extends into 
the medulla producing a central area of 
destruction and earlx perforates the cortex 
and periosteum, infiltrating the adjacent 


swelling, loss of function, and pathologic 
fracture There is commonly a history of 
some comparatively trivial trauma to which 
the symptoms are attributed Local heat, 
slight elevation of temperature (99° to 
101°), and a moderate leukocytosis (10,000 
to 12,000) are common findings, frequently 
leading to an erroneous diagnosis of osteo- 
myelitis Even fluctuation of the tumor 
mass may be present, and in one of our 
cases a grayish fluid, apparently pus, was 
withdrawn by aspiration, the supposed 
pus, how'ever, contained no bacteria The 
tumor mass may become very large (Fig 
12) The following case history affords an 
example of the ease with which an er- 
roneous diagnosis may be reached 

The patient was a girl, aged 14 jears 
Two months before admission, she ran two 
splinters into her left knee, and a minor 
infection followed This was cared for by 
her mother, and the condition healed 
Fi\e weeks later a painful swelling of the 
knee developed The patient was seen by 
an irregular practitioner who made x-ray 
films of the knee and diagnosed the con- 
dition as being ostcomj elitis No improx e- 
ment followed treatment, and eight weeks 
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Tig 9 See text Tig 10 See text Fig II See text 


well for three and one-half years but died 
of pulmonary metastasis at the end of the 
fourth year The distribution of metasta- 
tic lesions was as follows 


Other bones 13 

Lungs 4 

Mediastinum 2 

Lymphatic system 1 


Some of the metastases were multiple, 
the lungs and one or more bones being 
simultaneously involved 

The first symptom is usually slight pam 
and swelling and is generally ascribed to 
some preeedmg trivial injury Instead of 
improving under usual treatment, and 
within a reasonable time, the swelhng 
increases, frequently becoming fusiform, 
and the pam grows steadily more severe 
The diagnosis is usually made at this 
point by \-ray examination, biopsy, or 
both Mild fever and a moderate leukocy- 
tosis are not infrequently present The 
subsequent course of an untreated case 
depends upon the degree of malignancy of 
the tumor The more highly malignant 
growths frequently destroy life before a 
great deal of local destruction and tume- 
faction have been accomplished (Fig 8) 
On the other hand, some tumors metasta- 


size comparatively late, giving time for ex- 
tensive local destruction and for the 
formation of a huge mass (Fig 9) It is 
interesting and important to note that 
osteogenic sarcomas appear most often (a) 
in the region of most intense bone growth, 
i e , the region of the epiphyseal line, and 
( b ) at the age period when growth is most 
rapid 

Although, strictly speaking, all osteo- 
genic sarcomas produce some bone, there 
are those m which the destructive changes 
are predominant, while others lay down 
considerable amounts of new bone The 
former may be described as osteolytic 
osteogenic sarcomas, while the latter are 
properly described as osteoblastic 

Osteoblastic Osteogenic Sarcoma — The 
principal characteristics of this tumor are 
its sub-penosteal origin, its predominantly 
productive character, its marked hardness 
and density to the \-ray (from which it 
receives its name "sclerosing type”), and 
the peculiar and characteristic plaques of 
new bone laid down at right-angles to the 
cortex Although mainly productive, de- 
struction occurs m both the cortex and the 
medulla, causing a mottled appearance of 
the bone (Fig 10) The earliest change 
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Giant-cell Tumors— These are benign, 
essentially destructive newgrowths, pro- 
ducing new bone only after fracture, and 
very closely related to bone cysts Indeed, 
it is quite probable that bone cysts and 
giant-cell tumors are merely variants of 
thfe same condition The name “giant-cell 
sarcoma,” formerly commonly used, and 
still heard rather frequently, is a misnomer, 
the tumor being m no sense a sarcoma, but 
a benign, non-metastasizing neoplasm with 
a moderate tendency to recur Although 
largely a disease of adult life, these growths 
do occur in children Of the eight cases in 
tins senes, six occurred in girls and two m 
boys The age of admission vaned from 
two to 19 years, the average age being 14 
years Half of these patients had had an 
injury and the tumor was found inciden- 
tally in the examination Giant-cell tumors 
always anse m the region of an epiphysis, 
a newgrowth m the central portion of the 
shaft of a bone wall not be a giant-cell 
tumor The symptoms are moderate pam 
and swelling which may become very 
marked The treatment depends some- 
what on the location of the growth Re- 
section cures all cases, but is obviously so 
radical a treatment, accompanied by such 
severe multilation, that it is not justifiable 
for a benign tumor under ordinary condi- 
tions Curettage, particularly when the 
cavity is filled with bone chips, is a satis- 
factory method of treatment, but some- 
what less so than radiation therapy, which 
is the method of choice Proper x-ray 
therapy will result in cure in about 75 per 
cent of cases, as compared with about G5 
per cent of cures by surgical procedure 
(excluding resection) 

The \-ra> findings arc rather typical 
4 he giant-cell tumor is located at the 
cpiplnseal end of a bone, asymmetrically 
placed, purely destructne, and expansile 
The cortex becomes paper-thin, finally rup- 
turing from the pressure, as distinguished 
from the erosive destruction without ex- 
pansion characteristic of a malignant new - 
growth Trabecula; are common, although 
these ma\ disappear as the tumor becomes 
\er\ large 4 he adjacent joint is seldom, 


if ever, involved No periosteal reaction 
occurs, a point of great value in differentia- 
tion from malignant tumor (Fig 14) 

From time to time there appear in the 
literature reports of malignant giant-cell 
tumors, exhibiting metastases A review' 
of these cases seems to indicate diagnostic 
errors rather than variations in the be- 
havior of true giant-cell tumors In spite 
of these various reports it is likely that we 
should continue to regard these tumors as 
benign 

Codman reports a particular variety of 
giant-cell tumor, a so-called “chondroma- 
tous giant-cell tumor,” w'hich involves the 
upper epiphyseal lines and is limited by 
them It, therefore, does not extend up to 
the articular cartilage, and m this it re- 
sembles a sarcoma It lacks the character- 
istic trabecula;, and is rather sharply de- 
marcated It is said to occur withm the 
first two decades of life We have not 
encountered a neoplasm of this description 

II TUMORS ARISING FROM TISSUES RESI- 
DENT IN BONE 

Diffuse Endothelial Myeloma — The diag- 
nosis of "Ewing’s tumor” is, of late, made 
more frequently than w r as formerly the 
case, and as our diagnostic acumen in- 
creases will be made still more frequently, 
as this is by no means a rare tumor Its 
apparent comparative rarity is probably 
due largely to the fact that this neoplasm 
is commonly mistaken for either sarcoma 
or osteomyelitis, particularly the latter 
Ewung’s tumor is essentially a disease of 
childhood, although it is not extremely 
rare in adults There are six cases in our 
senes, of w'hich five were in girls and one in 
a boy The bones involved w'ere the femur 
(tw'o cases), the tibia, os calcis, ilium, and 
humerus (one case each) The ages of 
these patients ranged between five and 
1 3 years, the average being ten years 
Symptoms had existed for penods varying 
from six weeks to six months All had been 
treated by diet, massage and baking, chiro- 
practic, casts, or operation In all cases 
the working diagnosis was osteomyelitis 

The x-ra\ findings are not particular!! 
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after the initial injury she was admitted 
to the Orthopedic Hospital Her knee was 
hot, swollen, and tender, the swelling in- 
volving the knee and lower third of the 
thigh Fluctuation was present On aspira- 
tion there was obtained some pus (subse- 
quently found to be sterile) Temperature 
was 100 0° F , pulse 00 Blood count was 
red cells, 4,500,000, white cells, 11,400, 78 
per cent polymorphonuclears, 1 per cent 
transitional, 2 per cent large lymphocytes, 
10 per cent small lymphocytes An x-ray 
examination demonstrated osteogenic sar- 
coma with metastases to the pelvis The 
patient died in eleven months 
The \-ray findings are somewhat con- 
fusing, and diagnosis is often very dif- 
ficult, the most common error being that of 
confusing this malignant newgrowth with 
benign giant-cell tumor The important 
diagnostic points are the almost purely 
destructive nature of the growth , its loca- 
tion at the ends of long bones, notably 
the lower end of the femur, the upper end 
of the tibia, and the upper end of the hu- 
merus, the lack of expansion of the shaft, 
the early and extensive destruction of the 
cortex, and the invasion of the soft tissues 
Periosteal reaction will be present It 
should be remembered that hemgn tumors 
ahvays expand the shaft, breaking through 
the cortex only after the expansion has 
produced a paper-thinness, that they tend 
to be symmetrical, and that they do not in- 
vade the soft tissues 

Bone Cvsts —These are benign, localized, 
circumscribed, destructive lesions incapa- 
ble of new bone formation excepting by 
way of repair following fracture General- 
ized cystic degeneration of bone, such as 
is seen with parathyroid tumor and m 
osteitis fibrosa cystica, is not included in 
this discussion, which concerns itself only 
with solitary cysts They occur in the 
metaphyseal portions of the shafts of long 
bones, the most common sites being m 
the upper end of the femur, the upper end 
of the tibia, and the upper one-third of 
the humerus They may be present, of 
course, m any bone They occur almost 
entirely during childhood, but since they 


very commonly cause no symptoms the\ 
may not be discovered until adult life The 
symptomless bone cyst is often accidentally 
discovered, the so-called “latent cyst” is 
a cyst during this penod of inactivity 
Approximately one-half of all bone cysts 
are without symptoms, being discovered 
only when an x-ray examination is made 
following some injury "When present at 
all, the symptoms consist of slight pain or 
perhaps a limp Bone cysts respond well to 
irradiation The surgical treatment con 
sists of curettage and the packing of the 
canty with bone chips There is a moder- 
ate tendency to recurrence 
There are eleven cases in our senes, of 
which five were in the tibia, four in the 
femur, and one each in the humerus and 
fibula The age vaned from two to 19 
years, the average age bemg twelve and a 
half years One patient, aged two years, 
had three recurrences within three years 
On x-ray examination there is found a 
sharply limited area of decreased density, 
having well-defined outlines and with an 
absence of the normal markings of bone 
(Fig 13) The cortex is intact unless the 
cyst is very large (in which case the cortex 
may be ruptured by mechanical pressure) , 
the bone outline is normal unless the cyst 
has grown to such proportions as to expand 
it, in which case the cortex is very thin, 
and the enlargement is symmetrical No 
new bone production is observed Tra- 
beculations may or may not be present 
These tumors must be differentiated from 
solitary bone abscess, chondroma, mye- 
loma, and the osteolytic form of osteogenic 
sarcoma Solitary bone abscess is almost 
always found in the tibia, and is usually 
quite small The periosteum may be ele- 
vated over the lesion Chondroma is prone 
to occur in the hands and feet, but except 
for this difference m location differentiation 
from cyst is next to impossible Myelomas 
and sarcomas have the general characteris- 
tics of malignant tumors, i e , lack of defi- 
nite limiting walls, asymmetrical enlarge- 
ment of the bone, early destruction of 
the cortex without expansion of the bone, 
and invasion of the soft tissues 
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volved, the whole picture changes and the 
findings are quite different An irregular 
and increasing sclerosis (or rather, ap- 
pearance of sclerosis) develops, leading, in 
one of our cases, to the diagnosis of “scler- 
osing type of osteomyelitis’ ’ (Fig 1/) The 
bone was mottled, with small, rather well 
defined areas of increased density, while 
the bone as a whole (the os calcis) re- 
tained its normal size and shape No 
definite breaking down of the cortex could 
be recognized In another case, with the 
growth arising m the ilium (Fig IS), a 
somewhat similar appearance was noted, 
but with what appeared to be fibrous 
strands passing through the involved area, 
with an appearance not unlike that ob- 
served m osteitis fibrosa Later, this 
growth mvaded the sacro-iliac synchon- 
droses and the sacrum 

The common symptoms are pain and 



Fig 10 See tc\t 



Tig 17 See text 


Fig 18 See text 


swelling In children, a mass is usually felt 
but not commonly in adults Pam is at 
first moderate and transient, becoming 
\ cry se\ ere as the tumor grow s, and ceasing 
when the growth has broken through the 
bon\ cortex After an mterv al of freedom 
from pain, it usually begins again and con- 
tinues until death or amputation Moder- 
ate delation of temperature is common, 
ranging from l )<)° to 10.1 4 °, usually from 
100° to 101° Local redness and swelling, 
with increased local heat, are regular find- 


ings, and there is ordinarily a leukocytosis 
of from 10,000 to 14,000 white cells A 
significant diagnostic point is that the in- 
crease is principally m the lymphocytes, the 
polymorphonuclear cells remaining un- 
changed Nearly all cases ha\ e a history of 
injury Just what significance should be 
attached to this is doubtful The disease is 
essentially one of dnldhood, and children 
injure themseh es constantly The injur)’, 
therefore, may easily be coincidental 
Moreox er it is quite possible that a trivial 


270 


RADIOLOGY 


characteristic (except with involvement of surrounding bone At the point of reflec- 
the shaft of a long bone, which produces tion of the periosteum from the umnvolved 
fairly regular findings), and vary with the portion of the shaft, some calcification oe- 



Fig 14 See text 15 See text 


kind of bone involved, and, to some extent, 
with the location in the bone 

(a) Ewing’s Tumor of Long Bones —The 
earliest change which may be observed is 
a slight increase in the density of the 
medullary cavity This is followed by 
periosteal reaction which results in the 
formation of thin layers of density parallel 
to the long axis of the shaft, the so-called 
“onion-skin” appearance (Fig 15) Ir- 
regular areas of decreased and increased 
density appear in the cortical substance, 
and expansion begins, assuming an ellip- 
tical shape These irregular areas of in- 
creased or decreased density represent 
areas of destruction and of replacement of 
W by small masses of compact tumor 
tissue Jb.ch is of greater density than tie 


curs, producing the “lipping” so commonly 
described as a characteristic of bone sar- 
coma At this point in the development 
of the tumor, the bone begins to exhibit a 
“moth-eaten” appearance, although it is 
difficult to demonstrate any definite break- 
ing down of the cortex In one case m 
which, after autopsy, the pathologist de- 
scribed the tumor as a reticulo-endothe- 
homa (Fig 16), the x-ray findings were 
quite different, the growth being purely 
osteolytic with no periosteal reaction, and 
with only an apparently homogeneous 
area of destruction visible in the roentgeno- 
grams Such a variant must be given some 
consideration before Ewing’s tumor may be 
excluded m differential diagnosis 

^rhen the irregular or flat bones are in- 
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Fig 10 Sec text 


lion method Under no circumstances 
should surgical interference w ith the tumor 
itself be attempted These tumors are 
extremely sensitive to irradiation, which is 
probably the method of choice Certainly 
the disappearance of the tumor can be 
effected as readily as by amputation, and, 
of course, without mutilation Unfortu- 
nately, metastases are prone to occur early 
and the subsidence of the tumor is not 
tantamount to cure of the patient Several 
cases have been reported as living and 
symptom-free four or more years after 
amputation 

Myeloma — It is \er> doubtful that this 
lesion occurs in children We ha\e en- 
countered no cases of it, and reference to 
the literature offers no \ery convincing 
evidence of its occurrence Although es- 
sentialh a disease of later life, it occurs 
occasional!! in t oung adults A feu cases 
of single imcloma ha\e been reported, but 
the\ are not extremelj well authenticated, 
and ma\ well represent diagnostic errors 
\\ he ther or not such cases do occur the 
fact remains that the characteristic form 



Fig 20 See text 


of the disease exhibits many tumors, repre- 
senting multiple myeloma It is a very 
rare tumor, Geschickter and Copeland 
placing its incidence at 0 03 per cent of 
malignancies The characteristic locations 
are the ribs, sternum, spme, clavicles, and 
pelvis (Fig 19) Involvement of the skull 
(Fig 20) is not infrequent, and when 
present is quite characteristic m its x-ray 
findings The number of tumors present 
is very great, and the growths vary m size 
from a pinhead upward most of them 
will be between 0 5 and 1 5 centimeter m 
diameter Pathologic fracture occurs, but 
is surprisingly infrequent when the extent 
of bone involvement is considered Some- 
times one sees a vertebra so filled with 
myeloma that it easts a sort of “ghost 
shadou ” in the roentgenogram but without 
alteration in its outline and with no 
compression present The predominating 
symptom is pam, trivial at first, but becom- 
ing agonizing — probably more se\ ere than 
that occurring in any other tumor In- 
i oh ement of the spine may be followed by 
paraplegia resulting from compression of 
the cord by tumor masses Loss of w eight, 
cachexia, and debility are of regular oc- 
currence A classical finding is the presence 
of the Bence-Jones bodies in the urine It 
must be remembered, however, that thex 
do not appear in cxcry case, and that they 
are sometimes present from \ anous causes 
Metastasis to other organs occurs, although 
not regularly There arc no characteristic 
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injury which would ordinarily pass un- 
noticed may mark the beginning of pam in 
a tumor and so be closely connected with 
the growth in the mmds of both patient 
and physician There seems to be no really 
sound reason for believing these tumors to 
be related to trauma 
The principal diagnostic error is in con- 
fusing Ewing’s tumor with osteomyelitis, 
an error which occurs so regularly as to be 
the rule Differentiation is, in fact, dif- 
ficult, sometimes even with biopsy 

The important differential points are the 
following 


pus ’ and soft gelatmous material Cul- 
ture showed the "pus” to be sterile, and 
tissue section estabhshed the diagnosis of 
Ewing’s tumor The pam and swelling 
were relieved promptly by \-ray therapy, 
but the patient died three months later 
with widespread metastases 
A aged 11 years, was admitted com- 
plaining of a painful left hip of six months’ 
duration Examination showed local heat, 
redness, and swelling of the left hip and 
left iliac region The temperature ranged 
between 99° and 103 4° F , the pulse was 
from 90 to 150 The blood count showed 


Ewing s Tumor Osteomj elitis 

Temperature 

Usually 99° to 100°, ma> go High — 102° to 105° 
higher as high as 103 9° 
m one case 
Lcuhocj te count 

9 000 to 11,000 rarelj 10 000 to 15 000 or 
higher higher 

Differential count 

Polymorphonuclear cells — Polj morphonuclcar 
normal or decreased count — increased 

Lymphocj tes — increased 
X raj findings 

Appear early No demonstrable ear!> 

changes 

X raj treatment 

Followed b> improvement No change in symp- 
promptlj toms 

Aspiration biopsy 

May enable positive diag- 
nosis 

Sequestrum 

Absent Present — later 

Periosteum 

Stripped with lipping ’ at Intact unless broken 
point of reflection through as window 

for pus drainage 


Two short case histones will well illus- 
trate the difficulties encountered in the 


diagnosis of this neoplasm 

A girl, aged 14 years, was admitted for 
lameness in the left foot Examination 
showed a swollen, red, hot, tense heel, ex- 
tremely tender, which caused constant pain 
Blood count 5,000,000 red cells, 12,600 


phite, with 72 per cent polymorphonuclear 
ells, 8 per cent large lymphocytes, and 20 
ier cent small lymphocytes On the next 
ay the white count was 13,400, and on the 
allowing day 16,050 X-ray examination 
Fig 17) showed an apparent sclerosing 
rocess, with the cortex mtact Cluneal 
lagnosis was osteomyelitis, sclerosmg type 
L t operation, the bone was found to be 
ard and indurated, and filled with grayish 


3,900,000 red cells, and 14,400 white cells 
of which S4 per cent were polymorpho 
nuclears, 14 per cent small lymphocytes, 
and 2 per cent transitionals One week 
later the red cell count was 3,250,000, white 
cells 12,700 Cluneal diagnosis was in- 
fectious osteitis with cystic changes At 
operation yellowish "pus” was found, 
with much brownish-yellow gelatinous ma- 
terial in the bone The \-ray findings (Fig 
18) closely resembled those of the case de- 
scribed above The "pus” was sterile 
Tissue sections showed typical Ewing's 
tumor Response to x-ray therapy was 
prompt and gratifying, but death from 
widespread metastases followed in three 
months 

These two cases are cited, not because 
they are at all remarkable, but as an 
example of the errors one may so easily 
fall into, and as an illustration of the 
findings that so well explain the errors 
Bloodgood’s rule should always be remem- 
bered It is that, m the presence of a 
destructive bone lesion not known posi- 
tively to be inflammatory, consider the 
lesion as malignant and irradiate it Had 
this rule been followed in the two cases 
cited, the prompt relief which followed 
would have served as a deciding diagnostic 
factor To be particularly noted is the 
occurrence and the degree of temperature 
and leukocytosis, both of which simulate 
the findings expected m osteomyelitis The 
history of the case is of the utmost im- 
portance Biopsy should be made in every 
suspected case, preferably by the aspira- 
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are very insensitive to irradiation, and 
the percentage of cures is extremely 
low 

The extreme difficulty of correctly diag- 
nosing a fibrosarcoma is illustrated by the 
following case history 

A boy, aged seven years, was admitted 
complaining of a growth in his right 
forearm, present for six months Three 
jears previously he had thrust his right 
forearm and hand mto an electric wringer, 
but \-ray examination revealed no frac- 
ture When last seen m the posture chmc 
of the hospital, one year before admission, 
no newgrowth was present in the right 
forearm Examination showed a hard 
mass measuring 1X4 cm m the flexor 
surface of the right forearm on the radial 
side There were numerous dilated veins 
overlying the mass, and a flexion contrac- 
ture was beginning X-ray examination 
showed a productive lesion involving the 
radius, with no definite bone destruction 
(Fig 21) Biopsy was performed and the 
pathologist’s opinion was that the growth 
w as a benign fibroma 

The tumor Mas excised, and recovery 
was uneventful Two years later the child 
returned with a recurrence 

The majority of the staff believed the 
tumor to be, or to have become, malignant, 
but as there was a diversity of opinion 
sections and roentgenograms were sub- 
mitted to several authorities 
Bloodgood and Willis Campbell thought 
that the tumor was benign, Crowell, Cod- 
man, and Gesclnchter held that it was 
malignant Under x-ray therapy about 
25 per cent reduction m the size of the 
mass was secured The total time now 
elapsed is six v ears since the occurrence of 
the tumor, and although its exact nature 
is still m doubt, the clinical course (the 
child is in good health) makes it likelj 
that the tumor is non-mnhgnant m 
character 

This case is cited onl) to show how com- 
pletelv even extraordinarily competent 
men ma\ disagree m diagnosis, and how 
difficult the exact classification of certain 
tumors becomes 


III TUMORS METASTASIZING TO BONE 

Since this discussion is concerned only 
with primary tumors, Group III will not 
be considered here 

CLINICAL EXAMINATION 

(I) History — It is almost impossible to 
lay too much stress on the value of a 
proper history, but unhappily no phase of 
case study is so regularly slighted It 
seems trite to pomt out that a hard swelling 
which has been present for several years is 
very unlikely to be a malignant tumor, or 
that a hot, red, swollen, painful, and tender 
leg of one week’s duration is apt to be an 
inflammatory lesion , yet these elementary 
observations are all too frequently not 
made Inquiry should be made mto the 
age and occupation of the patient, since 
certain tumors have a predilection for cer- 
tain age-groups Is there anything sug- 
gestive m the family history’ Have there 
been recurrent attacks of pain or swelling^ 
Has the patient lived elsew'here (eg, in 
the tropics), and, if so, where? What 
diseases has the patient had’ Are the 
parents syphilitic’ Inquiries of tins nature 
wall naturally suggest themselves to the 
careful examiner The investigation of the 
present complaint must include not only 
the manifest symptoms, but the character 
of their onset, the time of onset, the 
history of trauma, if any, the method of 
progression of the symptoms , the char- 
acter of the pam, and such variations as 
increased pam at night Inquiries at first 
sight unrelated must be made as to chest 
symptoms, such as cough , abdominal 
symptoms, as diarrhea, melena, etc , since 
such findings may be the first clue to 
the metastatic lesions of malignancy Has 
the patient had related symptoms pre- 
vioush ’ Are there any past injuries 5 Are 
the present symptoms new or are they a 
reappearance of previous symptoms’ 

(2) Examination — This should not be 
hunted to a perfunctory inspection and 
palpation of the affected part, but must be 
complete Are there nodules in the scalp 
or in the calvarium’ Are the eve move- 
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blood changes, anemia is common, as 
might be expected The x-ray findings 
are fairly characteristic The location of 


Fibrosarcomas and neurosarcomas are 
rare tumors Only one occurs in this senes, 
and because of its rarity, is descnbed in 



Fig 21 See text 


Fig 22 See text. 


the tumors in the nbs, sternum, or spme 
at once suggests myeloma The pelvis 
and skull are not mfrequently involved, 
and the long bones may also be affected 
The characteristic lesion is a punched -out 
area of destruction, with no effort at pro- 
duction demonstrable The number of 
tumors present in a given bone may pro- 
duce a mottled appearance, and they 
frequently become confluent In the verte- 
brae, there may be collapse and kyphos, or 
the vertebral body may retain its contour 
without deformity The skull, when in- 
volved, exhibits multiple punched-out 
areas of destruction, commonly m the 
anterior portion of the skull The treat- 
ment is purely symptomatic and palha- 
tive X-ray therapy, although not cura- 
tive, has great palliative value and should 
always be employed 


detail Properly speaking, these new- 
growths are not bone tumors, but are 
neoplasms of fibrous or nerve tissue which 
mvade bone The typical complamt is of 
pain of rather long duration, swelling, and 
decreased function of the part The \-ray 
findings are not at all characteristic, con- 
sisting largely of bony destruction from 
without inward, and usually with a visible 
mass Diagnosis is very difficult, even 
when tissue sections are made 

Fibrosarcoma is of a low degree of 
malignancy and the percentage of five-year 
cures following amputation is very high 
These tumors are not very sensitive to 
irradiation, but when they involve a part 
not amenable to amputation, local evasion 
and irradiation therapy will serve to pro- 
long life 

The neurosarcomas are highly malignant, 




GOIN AND CARROLL 


PRIMARY BONE TUMORS IN CHILDREN 


277 


an infallible one of making a diagnosis 
Many times it will be impossible to estab- 
lish one or more of the necessary points, but 


over-production of bone tissue Since 
carcinoma, for example, is composed of 
epithelial tissue and is incapable of bone 



Fig 25 See te\t 


as a sort of schematic outline of procedure 
it has some merit 

There are only two possible changes m 
bone which may be recognized by roentgen 
examination, ris bone destruction and 
bone production, and all changes m the 
structure of bone consist of one or both 
of these changes Since certain bone 
tumors, c g , osteomas, are purely produc- 
tive growths, and since certain other new- 
grow ths, e g , cysts, are purely destructive 
grow ths, it follow s that a new growth of bone 
w Inch is purely productn e cannot be a cyst 
Hence the first point to consider m the anal- 
} sts of bone tumor is w hether the process is a 
destructne one, a productn e one, or repre- 
sents a combination of these two changes 

The purely destructn e bone tumors are 

Metn«tatic carcinoma 
Multiple imilotna 
F ndolhohoim 

(n) Diffuse endothelial titxeloma (Ftving x tumor) 

NO Ruieulo-cndothchoma 
Certain ttpes of oUcoguiic sarcoma 
Chondrosarcoma 

Hone cjsts and giant-cell tumors except after fracture 

If we now commence the analysis of a 
rather simple newgrowth of bone (Fig 1), 
w l find that the changes present consist of 


production, the tumor obviously cannot be 
carcinoma In a like manner (that is, by 
eliminating those tumors which do not 
produce bone), all of the tumors of the 
above group may be excluded except 
osteogenic sarcoma Thus by application 
of a single point the exclusion from con- 
sideration of a group of bone tumors has 
been accomplished 

The productive bone tumors are 

Osteoma 

Osteochondroma 

Certain types of osteogenic sarcoma 

Chondromyxosarcoma 

Cjsts and giant-cell tumors after fracture 

It is important to distinguish between 
bone production and simple calcification, 
on one hand, and between bone destruction 
and the presence of translucent areas (Fig 
22), on the other One must also remember 
to distinguish between destruction of bone 
b) intrinsic process and bone destruction 
b> extrinsic lesion pressure (Fig 23), and 
between bone production and the replace- 
ment of bone by masses of tumor tissue 
of great densitj (Fig 24) 

One maj, of course, find bone destruc- 
tion and bone production m a single 
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merits normal ^ Is exophthalmos present' 1 
(Remember that bone tumors can as well 
occur in the skull, and particularly the 


biopsy should be performed only between 
two tourniquets, preferably with an electro 
surgical cutting unit, and the surgeon 



Fig 23 See text 


Fig 24 See text 


orbit, as elsewhere ) Examine the neck for 
palpable glands, remembering the so-called 
“sentinel gland” in the left neck Examine 
the chest and the abdomen, bearing in 
mmd that a primary tumor is occasionally 
located or identified only by finding metas- 
tases The spine must be examined for 
kyphos, muscle spasm, areas of rigidity, 
contour, and the presence of tender points 
Rectal examination should be made if any 
masses can be felt or are suspected in the 
pelvis Finally, the affected part is to be 
examined, noting the location and char- 
acter of the swelling, local heat, redness, 
tenderness, crepitation, hardness, irregu- 
larity, and fluctuation Is the swelling 
symmetrical or one-sided ? Is it a spherical 
mass or fusiform 5 Is motion of an adjacent 
joint interfered with ? If so, may passive 
motion be performed ? Are the reflexes nor- 
mal ? 

(3) Tissue Examination — Biopsy by the 
aspiration method may be performed 
safely, and usually satisfactorily An at- 
tempt should be made to secure tissue 
from several planes of the growth Open 


should be prepared to perform amputation 
if, after frozen section, malignant disease 
is revealed 

{Jf) Roentgen Differentiation — The recog- 
nition of a bone tumor and its subsequent 
classification constitute an enormous diag- 
nostic problem which may not be solved 
by roentgenologic examination alone The 
clinical history, the symptoms, the physical 
findings, and a tissue examination are es- 
sential to a complete and proper diagnosis 
Nevertheless, the x-ray examination is an 
extremely important factor, probably the 
most important single factor of the entire 
diagnostic procedure Because of the in- 
finite number of variations that may be 
present in a tumor it is impossible to recog- 
nize these growths by their characteristic 
x-ray appearances, or by mental com- 
parison with some other known tumor, and 
all attempts at classification by such meth- 
ods are inevitably doomed to failure The 
first requirement for the roentgen differ- 
entiation of a bone tumor is a simple, 
logical plan of analysis of the tumor The 
method here presented is by no means 
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an infallible one of making a diagnosis 
Many times it will be impossible to estab- 
lish one or more of the necessary points, but 


over-production of bone tissue Since 
carcinoma, for example, is composed of 
epithelial tissue and is incapable of bone 



Fig 25 See tc\t 


as a sort of schematic outline of procedure 
it has some merit 

There are only two possible changes m 
bone which may be recognized by roentgen 
examination, viz bone destruction and 
bone production, and all changes in the 
structure of bone consist of one or both 
of these changes Since certain bone 
tumors, e g , osteomas, are purely produc- 
tive growths, and since certain other new- 
growths, c g , cjsts, are purely destructive 
grou ths, it follows that a newgrow th of bone 
y\ Inch is purely productive cannot be a cyst 
Hence the first point to consider in the anal- 
\ sis of bone tumor is whether the process is a 
destructnc one, a productive one, or repre- 
sents a combination of these two changes 

The purely destructn e bone tumors are 

Metastatic carcinoma 
Multiple myeloma 
Endothelioma 

(a) Diffuse endothelial myeloma (Ewing s tumor) 

(/’} Rctictilo-cndothchoma 
Certain types of osteogenic sarcoma 
Chondrosarcoma 

Horn, cyst 1 ; and gnnt-ccll tumor*; except alter fracture 

If we now commence the analysis of a 
rather simple new growth of bone (Fig 1), 


production, the tumor obviously cannot be 
carcinoma In a like manner (that is, by 
eliminating those tumors which do not 
produce bone), all of the tumors of the 
above group may be excluded except 
osteogenic sarcoma Thus by application 
of a single point the exclusion from con- 
sideration of a group of bone tumors has 
been accomplished 

The productive bone tumors are 

Osteoma 

Osteochondroma 

Certain types of osteogenic sarcoma 

Chondromy xosarcoma 

Cysts and giant-cell tumors after fracture 

It is important to distinguish between 
bone production and simple calcification, 
on one hand, and between bone destruction 
and the presence of translucent areas (Fig 
22) , on the other One must also remember 
to distinguish betw een destruction of bone 
by intrinsic process and bone destruction 
by extrinsic lesion pressure (Fig 23), and 
between bone production and the replace- 
ment of bone by masses of tumor tissue 
of great density (Fig 24) 

One ma>, of course, find bone destruc- 
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lesion, as m many of the osteogenic sar- 
comas (Fig 11) 

We have now established a single point, 
vtz the productive or destructive nature 
of the tumor as a method of approach 
to the analysis of the tumor and may 
proceed with the consideration of a second 
point Does the tumor originate m the 
medulla or the cortex of the bone ? Tumors 
arising from the cortex of the bone are 

Osteomas 

Osteochondromas 

Some of the sarcoma group including chondrosarcomas 

and chondromy\osnrcomas 
Cjsts (rarelj) 

Chondrosarcoma and chondromyxosar- 
coma may simulate medullary origin, al- 
though they are actually of peripheral 
origin 

Tumors originating in the medulla are 

Carcinomas and other metastatic ncwgroivths 

Myelomas 

Chondromas 

Cysts 

Giant-cell tumors and some of the sarcoma group 

If we now return to the original example 
(Fig 1) which was found to be a productive 
tumor, and note that it arises from the 
cortex of the bone, we will have limited 
the possibility of differentiation to osteoma 
and osteochondroma A growth arising in 
the cortex could not be carcinoma, since 
the circulatory mechanism bears the metas- 
tases to the medulla Since cysts rarely 
originate m the cortex, a growth arising 
there is very probably not a cyst Reason- 
ing along these lines may be earned on 
until a group of possible tumors has been 
narrowed down to a much smaller field of 
possibility Of course, the exact ongin 
of a newgrowth is not always easily de- 
termined, when possible, more strength 
has been added to the diagnostic structure 

The thud point of analytical approach is 
the condition of the cortex is it intact or 
has it been destroyed? If there is cortical 
destruction, is it because the growth has 
ruptured it mechanically, by its sheer 
size, or has the cortex been eroded without 
expansion? Benign tumors, because of 
them slow growth, expand the shaft of the 


bone but do not perforate the cortex until 
they do so by simple pressure, malignant 
tumors grow rapidly and erode the cortex 
very early 

The fourth pomt for consideration is the 
presence or absence of invasion of the soft 
tissue Remember that although benign 
tumors may displace tissue they ne\er 
invade it, while all malignant tumors in- 
vade adjacent tissue 

By way of illustration we may now apply 
this method to the differentiation of the 
tumor shown in Figure 25 This is purely 
a destructive tumor originating in the 
medulla of a phalanx, with marked ex- 
pansion of the cortex and cortical rupture 
There is no evidence of new bone produc- 
tion and no invasion of the soft tissue The 
purely destructive tumors are 

Cysts and giant-cell tumors 

Carcinoma 

Myeloma 

Chondroma and some of the sarcomas 

Although the cortex of this phalanx is 
ruptured it has not been eroded and the 
tumor broke through it only after the 
cortex had expanded to paper-like thinness 
The absence of any invasive changes elimi- 
nates the malignant tumors The pha- 
langes are a favorite site of multiple 
chondromas and classification of this tumor 
as chondroma would be supported by the 
presence of a similar tumor in the middle 
phalanx of the same finger Any tumor 
may be analyzed m a like manner, al- 
though the solution of the problem is not 
always so readily found 

CONCLUSIONS 

(1) Primary bone tumors are common 
in children, and are, indeed, probably 
essentially lesions of childhood 

(2) They occur most frequently m the 
regions of bone when growth is most in- 
tense, and at the chronological age when 
growth is most rapid 

(3) The findings in 117 cases of bone 
tumors in children have been described, 
and the treatment employed at the Ortho- 
pedic Hospital has been indicated 



ASBESTOS1S A ROENTGENOLOGIC REVIEW OF 71 CASES 

By J RUSH SHULL, M D , Charlotte, N C 


M SBESTOS has been used in industry 
for centuries It would seem that 
///'^ ' the pathologic action of this dust in 
the lungs would have been recognized be- 
fore 1900, when Murray, in England, per- 
formed an autopsy on such a case This 
autopsy was performed on a man, the last 
of 11 men who had begun work together m 
an asbestos plant m 1890 Murray did not 
report his findings until 1906 Probably 
the first case in English medical literature 
to be definitely proved as asbestosis, was 
reported by Cooke in 1924 This patient 
had tuberculosis as a complication 

Little attention has been paid to this 
form of pneumonocomosis m the American 
literature until 192S, when the “Journal of 
the American Medical Association’’ com- 
mented editorially on Cooke’s report and 
suggested that this condition deserved 
more consideration than it has been given 
The first case reported in America was by 
Mills, in 1930 Since then many individual 
case reports, or small groups of cases, have 
been brought to our attention, but no 
large senes from which a comprehensive 
study can be made has appeared 


Asbestosis may be defined as a disease of 
the lungs caused by the inhalation of asbes- 
tos dust and fiber It is classified as a 
pneumonocomosis and is charactenzed 
roentgenologically by an early interstitial 
fibrosis with progression into a terminal 
diffuse fibrosis This fibrosis begins pn- 
manly m the bases of the lungs, involving 
the penbronchial structures The paren- 
chyma of the lungs is comparatively unm- 
volved As the disease progresses there de- 
velops a filmy, hazy appearance of the 
lung-fields which has been aptly descnbed 
as a 1 ‘ground-glass appearance ’ ’ The right 
side of the heart is frequently enlarged m 


TABLE I — PULMONARY ASBESTOSIS 


Percentage of 
Cases Having 

16 

Slightly 

Advanced 

35 

Moderately 

Advanced 

20 

Markedly 

Advanced 

Right sided car- 
diac hvper 
trophy 

37 5 

62 8 

95 0 

Pericardial and 
pleural thick- 
ening 

0 

28 6 

45 0 

High left dia- 
phragm 

12 5 

48 6 

80 0 

Emphysematous 
type of chest 

6 3 

65 7 

95 0 


CHART I — PULMONARY ASBESTOSIS SLIGHTLY ADVANCED CASES 
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lesion, as in many of tlie osteogenic sar- 
comas (Fig 11) 

We have now established a single point, 
viz the productive or destructive nature 
of the tumor as a method of approach 
to the analysis of the tumor and may 
proceed with tlie consideration of a second 
point Does the tumor originate m the 
medulla or the cortex of the bone 5 Tumors 
arising from the cortex of the bone are 

Osteomas 

Osteochondromas 

Some of the sarcoma group including chondrosarcomas 

and chondromyxosarcomas 
C> sts (rarcl> ) 

Chondrosarcoma and chondromyxosar- 
coma may simulate medullary origin, al- 
though they are actually of peripheral 
origin 

Tumors originating in the medulla are 

Carcinomas and other metastatic newgrowths 

Myelomas 

Chondromas 

Cysts 

Giant-cell tumors and some of the sarcoma group 

If we now return to the original example 
(Fig 1) which was found to be a productive 
tumor, and note that it arises from the 
cortex of the bone, we will have limited 
the possibility of differentiation to osteoma 
and osteochondroma A growth arising in 
the cortex could not be carcinoma, since 
the circulatory mechanism bears the metas- 
tases to the medulla Since cysts rarely 
originate m the cortex, a growth arising 
there is very probably not a cyst Reason- 
ing along these lines may be earned on 
until a group of possible tumors has been 
narrowed down to a much smaller field of 
possibility Of course, the exact ongin 
of a newgrowth is not always easily de- 
termined, when possible, more strength 
has been added to the diagnostic structure 

The third point of analytical approach is 
the condition of the cortex is it intact or 
has it been destroyed 5 If there is cortical 
destruction, is it because the growth has 
ruptured it mechanically, by its sheer 
size, or has the cortex been eroded without 
expansion 5 Benign tumors, because of 
their slow growth, expand the shaft of the 


bone but do not perforate the cortex until 
they do so by simple pressure, malignant 
tumors grow rapidly and erode the cortex 
very early 

The fourth point for consideration is the 
presence or absence of invasion of the soft 
tissue Remember that although benign 
tumors may displace tissue they never 
invade it, while all malignant tumors in- 
xmde adjacent tissue 

By way of illustration we may now apply 
this method to the differentiation of the 
tumor shown in Figure 25 This is purely 
a destructive tumor originating in the 
medulla of a phalanx, -with marked ex- 
pansion of the cortex and cortical rupture 
There is no evidence of new bone produc- 
tion and no invasion of the soft tissue The 
purely destructive tumors are 

C>sts and giant-cel) tumors 
Carcinoma 
M>eloma 

Chondroma and some of the sarcomas 

Although the cortex of this phalanx is 
ruptured it has not been eroded and the 
tumor broke through it only after the 
cortex had expanded to paper-like thinness 
The absence of any invasive changes elimi- 
nates the malignant tumors The pha- 
langes are a favorite site of multiple 
chondromas and classification of this tumor 
as chondroma would be supported by the 
presence of a similar tumor in the middle 
phalanx of the same finger Any tumor 
may be analyzed in a like manner, al- 
though the solution of the problem is not 
always so readily found 

CONCLUSIONS 

(1) Primary bone tumors are common 
m children, and are, indeed, probably 
essentially lesions of childhood 

(2) They occur most frequently in the 
regions of bone when growth is most in- 
tense, and at the chronological age when 
growth is most rapid 

(3) The findings in 117 cases of bone 
tumors in children have been described, 
and the treatment employed at the Ortho- 
pedic Hospital has been indicated 
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patient, using a skin-target distance of 72 
inches The same technic was meticu- 
lously observed in each case, so that films 
of good contrast and equal exposure could 
be obtained for comparison A number 
were also examined roentgenoscopically 


Fifty-six were white males, six were white 
females, and mne were negro males The 
average age was 34 4 years and the time of 
exposure varied from 16 months to 21 
years 

In eight recognized cases of tuberculosis 



Fig 1 Fig 2 

Tig 1 Case 375G Examined on Dec 3 1934, white male aged 49 \ears Patient was exposed six 
jears no complaints Earl) type of asbestosis 

Tig 2 Re-examination made on Feb 15 1936 there is slight improxement 
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the moderately advanced cases, and it is a 
common finding m the markedly advanced 
cases The fibrosis is a result of chemical 
irritation caused by silica in the dust and of 
mechanical irritation instigated by the as- 
bestos fibers 

Another finding characteristic of this dis- 
ease is the presence of peculiar golden col- 
ored, crustation-like bodies in the lungs of 
these patients Stewart and Stewart and 
Haddow have suggested the name “asbes- 
tos bodies” for them Gloyne described a 
technic whereby the central core of these 
bodies was found to be a minute asbestos 
fiber He also pointed out that it is im- 
portant to demonstrate tubercle bacilli be- 
fore one can assume that tuberculosis is a 
complicating factor 

Clinically, the most striking symptom is 


undoubtedly dyspnea This is progressive, 
slow, and insidious m development and is 
due to inelasticity of the lungs and inter- 
ference with blood supply Cough and ex- 
pectoration, especially the latter, may be 
nearly or quite absent except during bron- 
chitic attacks Anorexia, cyanosis, loss of 
weight, and emaciation are rather late 
manifestations, and are usually out of pro- 
portion to the physical signs, differing 
thereby from tuberculosis alone 

During the latter part of 1934 it was my 
privilege to examine the chests of 71 of 100 
workers who had been dismissed from local 
asbestos plants All had undergone physi- 
cal examination before they were referred 
for roentgenologic study and were found to 
be physically disabled 

Stereoroentgenograms were made of each 
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Fig 7 F’B 8 

Tig 7 Case 3839 Examined on Jan 7 1935 white male aged 37 >ears Patient was exposed nine 
jears Sbghtlx adxanccd type of asbestosis Slight cough and some d>spnea but no time loss from work 
Note that in addition to the findings of asbestosis there is an active tuberculous lesion in the upper nght lobe 
Tig 8 Re examination made on I'cb 15, 1930 Note improvement in lung fields No complaints De- 
cided gain in Height Has worked stcadih in a textile plant since discharge from asbestos mill in November 
1934 



Fig 0 lig 10 

I ig 0 Case 1738 Examined on Dec 1, 1934, white male aged 20 tears Patient was exposed ten 
vuirs Slight cough for one > ear Earl> tvpc of nsbestosts Note co-cxisting tuberculosis 
I ig 10 Re examination made on Tcb 10 1930 This patient has gamed eight pounds m weight and has 
worked as a radio technician since his discharge from the asbestos mill in November 1934 Note fibrosmir 
ot tuberculous lesion nnd increased ncration of lung fields 


mg them \\ ith a number of plates of other 
t) pcs of pneumonocomosis, it has been pos- 
sible to make certain observations which 
seem to be peculiar to this group of asbes- 


tosis cases as a whole These arc tabulated 
under Table I 

Furthermore, it was obvious that a 
classification could be effected Since the 
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Tig 3 Fi E 4 

Tig 3 Case 3744 Examined on Dee 1 1934 white male, aged 24 years Patient was exposed two 
j cars Onl> complaint was a slight cough for few months Early type of asbestosis Note slight prominence 

°^Flg^4 ^Re examination made on Tcb 13, 1930 No complaints There is definite increased aeration 
of the lung fields 
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(11 3 per cent) m the entire senes, the de- 
cree of infiltration was only slight to mod- 
erately advanced and one or both upper 
lobes were involved Only two cases ap- 

^Sncetfiese examinations were made, five 


patients have died Autopsy was per- 
formed on two, a detailed report of which 
will follow Of the remaining 66 patients, 
21 have been re-examined recently 

In studying the ongnal and follow-up 
roentgenograms of the senes and contrast- 
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Fig 7 Fl S 8 

ng 7 Case 3S39 Examined on Jan 7 1935 white male aged 37 years Patient was exposed nine 
i cars Slightla advanced type of asbestosis Slight cough and some d> spnea, but no time loss from work 
Note that in addition to the findings of asbestosis there is an active tuberculous lesion m the upper nght lobe 
Fig S Re examination made on Feb 15, 193G Note improvement in lung fields No complaints De 
cided gain m weight Has worked steadily in a textile plant since discharge from asbestos mill in November 
1934 



r 'E 0 Fig 10 

..£* *' 37 Exnmmcl1 °" D . cc , 1 - " h > tc ased 20 years Patient was exposed ten 

years Slight cough for one \ ear Earh type of asbestosis Note eo-cxistmg tuberculosis 

J ' K i 10 R<? ^ a,n, ?“ t,on madc °, n P ' b }° 10 T’ T e 1S pa ,” cm has Earned eight pounds m weight and has 

w orked as n radio technician since his discharge from the asbestos mill m Nor ember 1934 Note fihrnsVn^ 
of tuberculous lesion and increased aeration of lung fields ’ 0 brosing 


mg them v itli a number of plates of other 
t}*]ics of pneumonoeomosis, it has been pos- 
sible to make certain obserxations which 
set m to bt peculiar to this group of asbes- 


tosis cases as a whole These are tabulated 
under Table I 

Furthermore, it was obvious that a 
classification could be effected Since the 
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Pl E ' * Fig 12 

1 Modem^k 77 nrfv n nI^V nCd °? D , CC 5 193 ir " h,tc malc aged 37 > ef *rs Patient exposed eight 
Alodcrntelj advanced t>pe of asbesfosis Note peneardial and pleural adhesions 

12 Kc-examination made on Teb 28 1630 No change in the appearance of the lung fields 



Fig 13 Fig 14 

Fig 13 Case 3755 Examined on Dec 3 1934, white male aged 26 j ears Patient was exposed two 
years He had previously worked on a farm Past medical history was entirely negative Moderately 
advanced t> pe of asbestosis No subjective complaints Note miliary like deposits suggestive of a healed 
tuberculosis 

Fig 14 Re examination made on Feb 22 1936 Patient now regularly emp!o>ed in a textile plant No 
complaints Note slight but definite increased aeration 


one constant feature of all these cases as un- 
questionably the diffuse fibrosis, this sign 
was taken as the “yard stick” in compiling 
such a classification After the groupings 
were arranged, the other roentgenologic 
findings were tabulated under each group 


The following seems to be a satisfactory 
and working classification 

(1) Slightly advanced cases 

(2) Moderately advanced cases 

(3) Markedly advanced cases 
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Fig 15 

Tig 15 Case 3708 Examined on Nov 24 1934 
> ears Chief complaint was d\ spnea Moderately 

Fig 10 Re examination made on Feb li, 1940 


Fig 16 

„ hue male aged 35 years Patient was exposed seven 
advanced type of asbestosis 
There is a slight increase in aeration of the lung-nelds 



Tig 
\ears 
1 ig 
1935 


Tig 17 r, c 18 

17 Case 3743 Examined on Dec 1 1934 white male aged 38 tears Patient was exposed eight 
Conch and dt spnea were the chief complaints MarhedU adtanced type of asbestosis 
13 Re-examination made on Mareh 15 1035 Patient had an attach of lobar pneumonia m Januarj 

J > —‘'inn 


i > nc't'xumiiiuuuu iiwui V** - . 

Note elumges m lung fields and m cardiac outline 


1 Shghth Adtanced Cases (Chart 1) 

In thi5 group arc lb cases In all, there is a 
beginning interstitial fibrosis in both lung 
bases producing a film) , haz) appearance 
The roentgen film cannot be considered 
diagnostic a lnston, of exposure is neces- 


sary to aid m arriving at a diagnosis There 
are no cases of pericardial and pleural 
thickening, in none is the trachea displaced, 
rarel) is there an emphy sematous type of 
chest, and less than half showed right-sided 
cardial hypertrophy In this group there 
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n E 19 Fig 20 

I® Case 3751 Examined on Dec 3, 1934 white male aged 33 years Patient w as exposed one and 
one half > cars He had cough for two months with moderate djspnea Markedly advanced type of pul 
monarj asbestosis 

e*E 20 Rc-cxamination made on Feb 10, 1930 no miproxement Note slight increase in cardiac base 
(Tins patient s father had worked m the same plant for fixe jears prior to dismissal in September 1934 His 
lungs showed onlj an earlj or slight lj advanced t>pe ) 



L. _ _ J 


Fig 21 Case 3735 Examined on Nov 11, 
1934, white male, aged 39 jears Patient was 
exposed sewn jears Markedly advanced type 
of asbestosis Dyspnea was marked Note left dia- 
phragm and characteristic basal involvement 
This film is tj'pical of markedly advanced asbestosis 
as evidenced by basal involvement, fuzzy cardiac 
outline high left diaphragm and the characteristic 
ground glass appearance of the lung fields 

are two females and 14 males, all white 
The average age is 32 2 years and the aver- 
age time of exposure is 5 4 years 

2 Moderately Advanced Cases (Chart 


2) — There are 35 patients in this group 
There is definite interstitial fibrosis radiat- 
ing to the periphery and producing a 
ground-glass appearance to the lung-fields 
Bronchiovascular markings are increased 
and pericardial and pleural thickening are 
noted Right-sided cardiac enlargement is 
more frequent and emphysematous types of 
chests are common The senes contains 
five white females and 30 males five of 
whom are colored The average age is 37 1 
years and the average time of exposure is S 
years 

3 Markedly Advanced Cases (Chart 3) 
— There are 20 patients m this group In 
only one is there no roentgenologic evi- 
dence of nght-sided cardiac hypertrophy 
and in only one other is evidence of an em- 
physematous type of chest lacking Nearly 
half have pencardial and pleural thickening 
and the majonty show a high left dia- 
phragm (Table I) The average age in this 
group is 37 1 years and the average time of 
exposure S 7 years All are males, 16 white 
and four colored 

In the entire series only six showed evi- 
dence of slight displacement of the trachea, 
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Fig 22 Fig 23 

Fig 22 Case 3700 Examined on Nov 22 1934, white male, aged 36 \ ears Patient was exposed ten 
>ears He had an unproductixe cough with a negative sputum Note the shaggj heart Markedlj ad- 
vanced type of pulmonar> asbestosis 

Tig 23 Re-examination made on Feb 18,1930 Chief complaint was d\ spnea Note spread of fibrosis 


and of these three had \-ray evidence of 
tuberculosis As would be expected, the 
degree of cardiac hypertrophy is largely de- 
pendent on the length of exposure Other 
findings do not seem to depend on this fac- 
tor to the same extent Just what influence 
the degree of exposure, i c , the type and 
amount of dust inhaled, exerts on the roent- 
genologic picture is difficult to say, as it 
was not possible to determine this factor 
One would expect more serious and exten- 
sive pathologic changes in cases in which 
there has been a greater degree of exposure 
Undoubtedl) there are other factors which 
play an important r61e in the amount of 
damage done to lung tissue the patient’s 
constitutional make-up, his intelligence, 
previous disease of the lungs, and other 
causes may exert an influence m the rapid- 
ity w ith w Inch the disease progresses I do 
not behc\ e tuberculosis plays a significant 
part in the de\ elopment or prognosis of as- 
bestosis Roentgenologic evidence tends to 
uphold this statement Two of the pa- 
tients with definite evidence of tuberculosis 
showed unquestionable impro\ement on 
re-examination 1,1 months subsequenth 
Both arc employed in other industries 



Fig 24 See caption under Figures 25 and 20 


The series of re-examined patients is too 
small, and perhaps insufficient time has 
elapsed, to draw definite conclusions on the 
progress of the disease from a roentgeno- 
ogic standpoint When more patients 
hai e been re-examined o\ er a longer period 
o time, such a report will appear How- 
eier, the obser\ations made on the 21 re- 
examined patients are w orth\ of note 
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r *« ^5 Fig 20 

~o- an ^ tj* i S aS i C Examined Dec 12 1934, white male aged 55 jears Patient was 

exposed _o >tars He had been totalis disabled for the past two years Marked dyspnea troublesome 
cough emaciation and peculiar palor of the skin Markedly ads anccd type of asbestosis Note the shaggs 
icart and ver> little air space remaining This patient died one month after this examination Photographs 
ol lungs and sumnmrs of pathologic findings after autopss are found m the text 



Fig 27 Case 3746 Examined on Dec 3 
1934 negro male aged 30 years Patient was 
exposed seven years Chief complaint was cough 
of five years duration and recent continued 
hemoptysis There is some cardiac enlargement 
but no roentgenologic evidence of tuberculosis 
He died three months later and at autopsj tuber- 
culosis was found (See report ) 


In the Markedly Advanced Group there 
were five re-examinations three gained 
some weight, one lost, and the other re- 
mained the same One showed no change 


in the roentgen picture and in three there 
was an increase in the amount of fibrosis 
There was no improvement m the heart 
shadow in two, and in two it had en- 
larged Clinically four showed no improve- 
ment The fifth (See Figs 29 and 30) 
showed definite improvement 

In the Moderately Advanced Group, 
seven were re-examined Three had gained 
a substantial amount of weight, two re- 
mained the same, and two had lost Three 
showed improvement in the lung picture 
and two a definite spread of the disease 
One showed an increase in the size of the 
heart and another showed definite improve- 
ment 

In the Slightly Advanced Group, nine 
were re-examined Three had gained con- 
siderable weight and only one had lost 
Five showed improvement in the lung pic- 
ture and only one any increased fibrosis 
In none was there any alteration in the size 
of the heart Three of these cases had 
roentgen evidence of tuberculosis Clini- 
cally these patients were much improved 
Generally speaking, it would seem that 
improvement can be expected in the earl}' 
cases when they are removed from asbestos 
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plants As the disease progresses, improve- 
ment is less likely, and when the condition 
becomes markedly advanced the patient 
usually becomes a permanent invalid and 
the prognosis must be considered entirely 
unfay orable Lanza states “It is by no 
means certain that asbestosis progresses 
as does silicosis after withdrawal from 
dust exposure, nor does infection seem to 
s be as closely and intimately associated 
with asbestosis as with sdicosis ’’ 

AUTOPSY FINDINGS IN ASBESTOSIS 

Autopsy was performed on two patients 
m the Markedly Advanced Group One 
(S G ) died of an acute fulminating tuber- 
culosis process, with continued hemaphy- 
sis, three months after examination There 
was no roentgenologic evidence of this con- 
dition The other (P J V ) died one 
month after examination, of asbestosis 
Pathologic examinations of the lungs were 
made by Dr J B Bullitt, Professor of 
Pathology in the School of Medicine at the 
Unn ersity of North Carolina 



- -o — — ^uumgeiiogram oi lungs 

lollowing autopsy Lung mapping was attempted 
but was unsatisfactory Synopsis of autopsy 
findings reported in text 


Case 1 (S G ) “Gross The lungs are 
somewhat distorted by being molded in the 
container The conditions in the tv o lungs 
are essentially the same The pleura oy er 
practicall) the whole surface is rough and 
apparently had been adherent to the pa- 
netes , in some areas it is as much as tv o 
millimeters thick The interlobular divi- 
sions are obliterated bv adhesions except as 
below described Ihe cut surfaces show 
nearly uniform character from base to 
apex, though the degree of damage is 
greater in the central and base portions 
Narrow gray ish lines block the tissue into 
irregular small areas A few small gray 
s pots, resembling tubercles, are scattered 
here and there from base to apex Near the 
central portion of each lung is an irregular 
shaped area of solidification, about two by 
three centimeters, which is apparently 
caseous pneumonia Similar areas of 
smaller size are found in the apical and in 
the basal portions In this area are small 
cay Hies about three or four millimeters in 
nmetcr Except m these areas, the tissue 


has an elastic feel, similar to but someyvhat 
less than that of normal lung I find noth- 
ing to justify the massive hemorrhage that 
he is said to have had shortly before death 
The heart show ed nothing of import The 
hilal lymph nodes are enlarged and mottled 
with caseous areas 

“ Microscopical In all parts of both 
lungs there is considerable fibrosis In 
great part, this consists of small irregular 
shaped nodules yvith lobular distribution, 
but also there is much fine fibrosis thicken- 
ing the yvalls of alx^eoh that are still func- 
tional Most of this fibrosis looks like old 
healed scars, but much of it show's some in- 
filtration with mononuclear cells, sugges- 
tive of a slowly progressive process In 
practically all these scars there is some pig- 
ment deposit m some places a consider- 
able amount, and also there are numbers of 
fine asbestos shreds I am confident that 
much of this fibrosis is due to the asbestos 
though part of it might be healed tubercu- 
losis In addition to this asbestos, the mi- 
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Tig 29 p,g 30 

Fig 29 Case 3778 Examined on Nov 4 1934, negro male aged 40 years Patient was exposed 12 
>ears He had had cough and dxspnea for two >ears Markedly advanced type of asbestosis with typical 
cardiac enlargement Measurements MR 5 5 ML 10.2 and Base 12 0 

30 Re examination made on Feb 14 1930 Note diminished cardiac outline and increased aeration 
of the lung-fields Dyspnea now chief complaint, but not as marked as a year ago Measurements MR 4 5 
ML 10 0, and Base 10 5 

This is the only case in the markedly advanced group that has shown any improvement clinically or roent- 
gcnologically 


croscope shows many very small typical 
tubercles in various parts of the lungs, 
moreover, the caseous areas mentioned 
above are characteristically tuberculous ” 
Case 2 (P J V ) “Cross Both lungs 
are essentially alike The interlobar clefts 
are obliterated by dense adhesions The 
greater part of the pleural surfaces are 
roughened and appear to have been ad- 
herent to the panetes, though some areas 
are smooth and glistening and resemble the 
normal From apex to base, on the cut sur- 
faces, the tissue is blocked off into small 
polygonal areas by narrow white lmes In 
occasional places these lines broaden to as 
much as one to three millimeters, also at 
several places, just beneath the pleura, the 
pulmonary tissue is solidified into about 
five or six millimeters in thickness and 
twenty to thirty millimeters in breadth 
Except for the fibrosis above described, the 
pulmonary tissue appears essentially nor- 
mal to the naked eye, but when pinched 
between the fingers it has a distinctly in- 


creased density, especially m the lower 
lobes 

“The hilal lymph nodes are much en- 
larged and their cut surfaces are slightly 
mottled with gray 

“The heart is distinctly larger than the 
average normal The nght ventricle is di- 
lated, probably sufficiently to prevent per- 
fect competence of the valves The muscle 
is pale and slightly streaked It is appar- 
ently not quite as firm m texture as normal 
The aorta and the heart valves show a mod- 
erate amount of atheroma 

“Microscopical The microscope demon- 
strates an amount of fibrosis greatly m ex- 
cess of what the naked eye would lead one 
to expect This is more marked m the 
lower lobes but is present in all parts of 
both lungs It consists of nodules and 
bands of connective tissue which have 
clearly resulted in the obliteration of much 
pulmonary tissue Much of it consists of 
old, hard scars with no present inflamma- 
tion, but in much of it the process seems 
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progressive, as indicated by a low grade 
exudate (mononuclear cells) The rubber)' 
plaques on the pleural surfaces are partly 
made up of thickened pleura, but mostly of 
actual lung tissue obliterated by fibrous 
tissue A good deal of pigment is present 
in most areas In all areas there are num- 
erous spicules of asbestos Some of the 
scars m this lung might well pass for healed 
tubercles, but I find no present tubercles, 
and careful search fails to demonstrate any 
acid-fast bacilli m any area The lymph 
nodes at the hilum show hyperplasia, some 
little fibrosis, a moderate amount of pig- 
ment, and a few spicules (very small) of 
asbestos, but no evidence of tuberculosis 
“Except for moderate atheroma, the 
aorta and heart show nothing of impor- 
tance under the microscope ” 

ASBESTOSIS AND SILICOSIS 

The roentgenographic picture of silicosis 
does not resemble asbestosis In the for- 
mer, the upper third of the lungs is ra- 
vol\ ed and the fibrosis is parenchymal and 
not interstitial The lung-fields show char- 
acteristic nodulation, and, in advanced 
cases a coalescence producing dense opaque 
areas m contrast uith the typical, hazy, 
ground-glass appearance of the asbestosis 
lung-fields Silicosis is defimteh a pro- 
gressnc disease, even when the patient has 
been remoied from dust exposure This is 
not the case in asbestosis, certainly m the 
slighth and moderatel) advanced groups 
In asbestosis, there is a definite tendenc) to 
pleural and pericardial invohement which 
is slnhingh absent in silicosis 

WEI)ICO-LrG \L STATUS OT ASBESTOSIS IN 
NORTH C -VROLIN \ 

Just a word about the status of asbesto- 
sis m North Carolina from a medico-legal 
standpoint In the case of Mcisceh vs 
Asbestos Co , 200 IN C , page 56S,' the 
State Supreme Court held the plaintiff 
suffered an “injurs b\ accident ’ The 
Court sud ‘He alleged in Ins complaint 
and offered evidence tending to show that 


his injury was produced and proximately 
caused by negligence of the defendant m 
that it maintains no dusting or suction 
system such as is approved and in general 
use m other asbestos plants Consequently 
his allegation and proof both estabhshed 
the fact that his injury was caused by the 
negligence of the employer and hence was 
not the usual incident or result of the par- 
ticular employment in which the workman 
is engaged That is to say, the injury was 
not produced by the inherent nature of the 
work itself and classifiable as an occupa- 
tional disease, but was produced by the 
active negligence of the employer and his 
failure to exercise reasonable care ” The 
Court held in effect that the injury itself 
w r as an accident m that it was an unlooked 
for and untoward event which was not ex- 
pected or designed by the plaintiff, and 
therefore was compensable under the Com- 
pensation Act As a consequence of this 
decision, the State Legislature of 1935 
amended the Compensation Act to include 
twenty-five occupational diseases, includ- 
ing asbestosis 

CONCLUSIONS 

1 Asbestosis is a definite disease en- 
tity 

2 Inhalation of air laden with asbestos 
dust and fibers produces characteristic 
changes in the lung 

3 The time required for the develop- 
ment of the disease is a anable The earli- 
est patient in my senes had w r orked in an 
asbestos mill onl> 16 months 

4 The disease asbestosis differs from the 
disease silicons, clinically, pathologicall) , 
and roentgcnologically 

5 mile the roentgenogram is the most 

reliable diagnostic aid, the interpretation 
and correlation with clinical signs and 
symptoms is often difficult Without the 
histon of exposure a certain number of 
slightly ad\ aneed cases wall not be recog- 
nized ' 

0 A fair percentage of the shghtl) ad- 
\ anced and the moderatelv ad\ anced cases 
do tend to imprme and the attendant disa- 
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bilities to become lessened when removed 
from asbestos dust 

7 Asbestosis does not predispose to 
tuberculosis 

S From my observations asbestosis is 
not primarily a progressive disease 
323 Professional Bldg 

RADIOGRAPHIC FINDINGS IN PULMONARY 
ASBESTOSIS 

1 Emphysematous Type of Chest 

2 Flaring of Lower Ribs 


3 Trachea not Displaced 

4 Diffuse Fine to Coarse Fibrosis Reaching the 

Periphery Interstitial m Character Diffcren 
tiating it from the Roentgenologic Appearance 
of Silicosis 

5 Hazy Ground glass Appearance of Lung fields 

6 Increased Density of All Pleura] Markings 

7 Shaggy Appearance of the Cardiac Outline 

8 Tendenc> Toward Right sided Cardiac Enlarge 

ment 

9 Disproportionate Rise of Left Diaphragm 

10 Degree of Cardiac Involvement is not Consistent 
with that of Pulmonary Involvement 



THE INFLUENCE OF WAVE LENGTH ON DEPTH DOSE AS MEASURED BY 
PHYSICAL AND BIOLOGICAL MEANS 1 

By p s HENSHAW, Ph D , and D S FRANCIS, Ph D , New York City 

From the Biophysical Laboratory, Memorial Hospital, New York City 


^HE problem before us is to bring forth 
the evidence dealing with the question 
” ' of the relative biological effectiveness 
of different wave length radiations 

For a good many years, radiations vary- 
ing in wave length from a few Angstroms 
(x-rays) to a few hundredths of an Angs- 
trom (gamma rays) have been employed 
m cancer therapy, yet no clear-cut impres- 
sions have been reached as to the relative 
efficiency of these radiations m bringing 
about favorable clinical reactions It 
might be concluded from this fact that no 
significant wa\ e length effect could exist or 
it would have been discovered long before 
this How ei er, because gamma-ray inten- 
sities are generally lower than x-ray inten- 
sities and because the methods of ad- 
ministering the two radiations are quite 
different, the comparisons have not been 
on the same basis and accordingly the re- 
sults lia\e not been strongly significant 
Moreover, m clinical observation, it is 
difficult to obtain a satisfactory quantita- 
tn e measure of the various biological 
changes induced, thus making exact com- 
parisons impracticable 

With the ad\cnt of ''supervoltage” x- 
raj s and the prospects of having artificially 
produced gamma rays in large quantities 
obtainable under conditions comparable to 
x-raj s, it is desirable to know whether any 
real advantage, aside from increased depth 
dose, is to be obtained bj using the shorter 
" a\ e length radiations m the production of 
radiobiological changes 
In mcw of the fact that conclusions on 
this question have not been reached in the 
clime, and that, on the basis of this, the 
% ers existence of a wa\ e length effect has 
been questioned, it is natural that experi- 
ments should line e been undertaken m the 

1 I’ntuuocl Wow tin Radiological Socict\ of North 
Aimncn nt the Twuu\ first Annual Meeting al De 
iron Dec _M, 1(1 n 


laboratory and that the most favorable test 
materials should have been employed for 
the investigation of the wave length prob- 
lem Should it be demonstrated definitely 
m any set of organisms that quality of 
radiation (wave length) as well as quantity 
(dose) is important m producing irradiation 
changes, it will then be time to investigate 
precisely the clinical implications, and the 
necessary effort involved will be justified 
We have compared the action of dif- 
ferent wa\e length radiations on Droso- 
phila eggs and a certain type of ionization 
chamber, and found that these objects re- 
spond in essentially the same way to the 
different radiations That is, when we 
find by ionization measurements (using a 
certain ionization chamber) that the inten- 
sities of the two qualities of radiation are 
the same, equal exposures produce approxi- 
mately equal killing effects on the eggs 
On the basis of this alone -we would con- 
clude, as Packard has concluded (1), that 
quality of radiation is unimportant and 
only quantity, or dose, is to be taken into 
account when producing biological changes 
with radiation Experiments have been 
earned out with other test objects, how- 
ever, and these have caused us to reserve 
decision on the question Furthermore, it 
seems nsky to base conclusions on ioniza- 
tion measurements (in roentgens) of dif- 
ferent qualities of radiation, for it has been 
shown by a number of investigators (2, 4, 
G, S) that such measurements arc depend- 
able only within certain wave length ranges 
(lower toltage x-rays) 

In 1931, we (Failla and Henshaw) irra- 
diated Drosophila eggs and the seedlings of 
Tnticum (wheat), using 200 kv x-rays m 
one case and gamma rays m another and 
found approximately the same relatn e ef- 
fects produced b\ the tw o radiations De- 
spite the fact that animal material was 
used m one case while plant material was 
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used m the other, and the fact that the 
amount of killing was the effect measured 
m one organism while retardation in growth 
was the effect measured m the other, the 
same results, m general, were observed 
Accordmgly, smce we found no significant 
difference and smce negative results m this 
case are trustworthy, our attention was 
turned from the direct study of the effec- 
tiveness of different wave length radiations 
to a different method of investigating the 
problem 

It is well known that a beam of x-rays be- 
comes softer, that is, increases in wave 
length, as it passes through a scattering and 
absorbing medium Thus, by placmg or- 
ganisms at different levels m a medium, 
such as paraffin, they are subjected to dif- 
ferent wave length radiations By com- 
paring, then, the effects observed at the 
various depths, some impression may be 
gamed of the significance of wave length 
within the range generated by the scatter- 
ing medium Following such a procedure, 
we undertook to determine whether the 
same relative depth dose was observed with 
different test materials at different levels in 
a paraffin phantom when different wave 
length radiations were used as the incident 
beam Stated more specifically, we at- 
tempted to determine whether depth dose 
curves for 200 kv x-rays and gamma rays 
are the same according to observations 
made on different biological objects Pre- 
liminary results presented previously for 
both 165 kv x-rays and 650 kv x-rays in- 
dicate that depth dose curves are not the 
same for different test objects The present 
work is an expansion of this investigation 
to mclude a greater range of wave lengths 
and certain other test objects 

While determinations have been made 
with a number of test objects, experiments 
will be described for only one ionization 
chamber (Chamber A) and two types of 
biological material — seedlings of Lactuca 
saliva L (lettuce) and Tnticum aestivum L 
(wheat) Results obtained with Lactuca 
and Tnticum were selected because they 
show more interesting responses to the dif- 
ferent radiations and because our investiga- 


tions have been earned further with them 
Smce extensive experiments have been 
earned out by Failla and his collaborators 
(3) to determine the influence of wave 
length on ionization measurements made 
at different depths m a scattering medium 
with ionization chambers, it was necessary 
for us to use only one of these chambers to 
relate our findings with biological matenals 
to theirs obtamed by physical means 

RADIATION AND APPARATUS 

The gamma rays employed were ob- 
tamed from a 4-gram radium element pack 
used generally for clinical work in this in- 
stitution A detailed descnption of this 
has been given elsewhere (1) At present, 
it is necessary to mention only that the 
radium element is contained m a series 
of platinum capsules which are distrib- 
uted over an area 7 5 cm in diameter in 
the interior of a heavy lead housing, and 
that the nearest the phantom could be 
placed to the radium was 6 cm (Fig 1) 
In addition to the filter provided by the 
platinum capsules, a piece of bakehte 3 mm 
thick was placed just above the test mate- 
rial to stop secondary radiation 

The x-rays were obtained from an ordi- 
nary heavy glass, tungsten target, water- 
cooled, 200 kv Coolidge type x-ray tube 
The conditions maintained during treat- 
ment are given below 

The phantom employed was made of 
paraffin smce this substance has an atomic 
weight about the same as that of tissues 
and, therefore, has somewhat analogous 
scattering and absorbing properties Large 
discs 30 cm in diameter and 3 15 cm thick 
were moulded Eight of these were ar- 
ranged one above the other making the 
phantom 25 2 cm deep Small cavities 
were excavated mto the surface of certain 
layers to accommodate the test matenals 
irradiated The cavities for Lactuca were 
2 mm deep while those for Tnticum were 
4 millimeters Thus, smce there was no 
cavity at the surface, and smce distances 
were measured from the middle of the or- 
ganisms at the surface to the middle of the 
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organisms at the different layers, the depth 
distances differed slightly for the different 
materials used These differences are 


J l 



measuring the two types of radiation in a 
common unit In the absence of a better 
means, the small ionization chamber 



EFFECT OF DISTANCE 

(INVERSE SQUARE LAW) 


CM. 

DEPTH 

PERCENTAGE 

INTENSITIES 

200 K.V X RAYS 

GAMMA RAYS 

A- 0 00 

100 

100 

B- 3 15 

68 5 

43 0 

C- 6 30 

79 0 

23 1 

0 - 9 45 

70 8 

1 5 I 

E-12 60 

63 8 

10 4 

F- 15 70 

57 8 

7 6 


I tg 1 Diagram showing the relationship of the factors of distance, field etc , when 200 k\ x-rajs and 
gamma rajs from a 4 gram radium element pack arc used 


taken into account in the graphs presented 
Since the cavities differed somewhat for 
each material used, further mention will be 
made of them later 

PROCEDURE 

In carrying out the experiments, a num- 
ber of things had to be taken into consid- 
eration First of all in order to eliminate 
tune factor effects during treatment, it was 
necessary to adjust the intensity of the two 
radiations to be approximately the same 
Since the gannna-ray intensity from tlic 4- 
gram pack remained fixed, it \yas necessary 
to adjust that of the x-ray beam accord- 
ingly This necessitated some means of 


(Chamber A), mentioned abose, was used 
for this Chamber A yvas first calibrated m 
a beam of x-ray s to give readings in roent- 
gens , it y\ as then placed under the radium 
pack at a point where the nearest test mate- 
rials u ere to be irradiated (G cm ) and the 
intensity determined The reading ob- 
tained was 12 2 “roentgens” per minute 
While the term roentgen is used here, it is 
not to be inferred that the gamma-ray in- 
tensity was measured in accordance with 
the definition of the roentgen, eyen though 
the chamber was calibrated to gne rcad- 
mgs i n roentgens 5 

\ more complete discussion of this subject will be 
presented V>% us tn a se-pinte communication to be 
published m Radiology 
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Having found the intensity of the 
gamma-ray beam to be 12 2 r/mm , the 
ionization chamber was placed under the 
x-ray machine at 50 cm distance from the 
center of the target, and the conditions ad- 
justed to give 12 2 r/mm Smce it was im- 
possible to use a 6 cm distance, as in the 
case of the gamma-ray treatments, 50 cm 
was chosen because it has been used more 
or less as a standard distance for \-ray work 
(Fig 1) The settings, conditions, etc , 
were as follows 


14 


200 k\ 

109 pv 
30 ma 

32 standard cell 
94 gahanometer 
3 23 mm Cu | 

2 4 mm celluloid ) 

34 cm distance to filter 
X 14 cm diaphragm at 35 cm distance 
400 sq cm field at 50 cm distance 

(surface of paraffin) 


filter 


A heavy filter was used in order to cut down 
the intensity without having to lower the 
voltages The standard cell galvanometer 
arrangement w as a device for keeping the 
intensity constant during treatment It 
consisted of an ionization chamber which 
remained fixed in an otherwise unused por- 
tion of the x-ray beam and which was con- 
nected to a sensitive galvanometer By 
adjusting the primary voltage to keep the 
galvanometer reading constant it was cer- 
tain that the x-ray intensity remained 
practically constant 

Thus, as measured in air with a certain 
ionization chamber, the intensity of the x- 
rays and gamma rays were the same at the 
50 and 6 cm distances, respectively The 
gamma-rav intensity, of course, was fixed 
and needed no further attention during the 
course of the work Special ionization 
readmgs were taken from time to time, 
however, to check the x-ray intensity and 
the galvanometer measurement of it, smce 
there was a slight tendency to drift 

Having adjusted the intensities of the 
two radiations to be the same (by ioniza- 
tion), and having made provision for keep- 
ing them constant for a period of time, it 
was possible to proceed with the depth dose 
measurements 

Before describing the work, however, 


TABLE I — Mil LINEAR GROWTH OF 25 ROOTg 


Minutes 

Exposure 

0 

45 

90 

135 

180 

225 

E\p No 


A Level — 

(Surface) 


I 

892 

580 

508 

451 

387 

310 


930 

768 

619 

483 

416 

357 

3 

904 

633 

531 

361 

312 

227 

4 

979 

650 

545 

403 

338 

246 

5 

972 

717 

508 

278 

229 

210 

G 

1 087 

S82 

716 

534 

386 

332 

i 

1 006 

649 

566 

556 

431 

328 

8 

845 

678 

604 

481 

367 

328 

9 

923 

643 

506 

416 

339 

235 

10 

724 

443 

412 

322 

279 

242 

11 

933 

677 

452 

264 


w 

12 

929 

517 

425 

334 

247 

188 

13 

921 

540 

279 

176 

146 

116 

14 

953 

658 

513 

23S 

205 

177 

15 

1 033 

634 

563 

215 

172 

162 

1G 

S49 

678 

635 

318 

255 

230 

17 

952 

752 

427 

280 

182 

179 

Average 

931 

653 

513 

359 

293 

240 

Percent- 







age 

100 

70 1 

55 1 

38 6 

31 5 

25 8 


D Lev el — 9 65 cm Depth 

1 

892 

599 

549 

525 

425 

420 

2 

930 

817 

790 

760 

648 

538 

3 

904 

800 

634 

590 

513 

449 

4 

979 

696 

655 

599 

5SI 

564 

5 

972 

825 

750 

736 

554 

543 

G 

1 0S7 

1 010 

S67 

764 

673 

640 

7 

1 000 

806 

695 

614 

599 

546 

s 

845 

732 

076 

027 

621 

576 

9 

923 

717 

656 

526 

520 

499 

10 

724 

504 

448 

374 

368 

3661 

11 

933 

781 

6SS 

668 

572 

500 

12 

929 

56S 

505 

559 

509 

425 

13 

921 

657 

648 

539 

407 

322. 

14 

953 

734 

722 

717 

643 

479 

15 

1 033 

S56 

S04 

719 

554 

521 

10 

S49 

/ *4 

746 

718 

Of f 

502 

17 

952 

S64 

S2S 

603 

449 

434 

Ai erage 

931 

750 

690 

629 

542 

490 

Percent 







age 

100 

80 6 7 

4 1 67 6 58 2 52 6| 


mention should be made of two factors 
which differed appreciably for the x-ray 
and gamma-ray treatments — distance and 
size of field As mentioned above, the 
gamma-ray intensity at 6 cm , the nearest 
point at which test material could be 
placed, was low, making it impracticable to 
use greater distances Such a distance, how- 
ever, obviously could not be used under the 
x-ray tube Aside from the shape of dia- 
phragm used, the distance differences alone 
were sufficient to cause the size of field and 
irradiated volume m the phantom to differ 
markedly Figure 1 has been drawn (to 
scale) to show these differences more clearl} 
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Fig 2 Fig 3 

Tig 2 Depth dose curves for Chamber A Tnticum and Lacluca obtained with 200 kv \ rays 
Tig 3 Depth dose curves for Chamber A, Tnhctim and Lactuca, obtained with gamma ra\s 


While i\e should have preferred to have 
these factors the same for reasons of sim- 
plicity, they do not interfere with the deter- 
mination of relative w ave length effects on 
different materials As will be seen, the 
shape and location of the depth dose curves 
will differ in the tw o cases, but what we are 
concerned to learn is whether the cun es 
obtained with different test objects are the 
same for a given radiation To determine 
this it is not necessary to have the distance 
and irradiated volume of medium the same 
in each case It will be seen, nev ertlieless, 
that while the irradiated area at the surface 
m case of the radium pack is smaller than 
in case of the \-ray set-up, the irradiated 
volumes are not greatly different, so that 
the absorbing and scattering properties of 
the phantoms in each case arc reasonablv 
alike 

ionization Mr \surement of depth 

INTENSITY 

Ionization measurements earned out at 
various depths of the paraffin phantom 
uerc made with Chamber A, which was 
spherical and made of celluloid 1 4 mm 
thick and having an inside diameter of 1 52 


centimeters For the surface measure- 
ment, the chamber was arranged half sub- 
merged m the surface of the first layer of 
paraffin, while for the others it was placed 
between the layers at the various depths 
In all cases, the paraffin was moulded 
around the surface of the chamber to avoid 
air spaces When measurements were 
made under the radium pack, the surface 
of the phantom was placed at 6 cm dis- 
tance from the radium and always in such 
a way that the ionization chamber was at 
the center of the beam When \-ray meas- 
urements were made, the phantom was 
similarly arranged except that the surface 
was at 50 cm distance (Fig 1) Since the 
findings here have a bearing on several 
other in\ estigations, they were earned out 
w ith all possible precision The results ob- 
tained are show n m Figures 2 and 3 

biological measurements or depth dose 

Complete depth dose curves have been 
obtained wath the seedlings of Laclttca and 
J nhciim for both \-rav s and gamma ravs 
In both organisms the effect obscrv cd was 
retardation in linear grow th of the pnmary 
root The procedure followed, and the 
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TABLE H — EXPOSURE VALUES AND RATIOS 
FOR CORRESPONDING EFFECTS PRODUCED 
AT DIFFERENT LEVELS IN THE PARAFFIN 
PHANTOM 



variation in results obtained in each case 
were about the same so that details will be 
given for only one — Lac/uca 

Germination in this organism was in- 
duced by wetting the seeds and maintain- 
ing them in a moist chamber on moist filter 
paper at 26° C ±20 After IS hours the 
primary root is just beginning to break 
through the seed coat, this is the stage at 
which treatment was administered For 
treatment, the seedlings were arranged 
evenly on moist sectors of a circle of filter 
paper Six such circles (five sectors each) 
were prepared and arranged as follows 
Cavities 5 cm m diameter and 2 mm deep 
were made in the surface of the second, 
third, fourth, fifth, and sixth paraffin layers 
at the center Filter paper circles contain- 
ing seedhngs were placed in each of the 
cavities and one was placed on top of the 
first layer Treatment was then begun 
and one sample (sector of seedlings) was 
removed from each level at the end of each 
of the following exposures— 4S, 90, 135, 
180, and 225 minutes Experiments with 
x-rays and gamma rays were not performed 
simultaneously nor were they done on 
alternate days, but a few of one and then 


a few of the other were done, depending 
on when the radium pack was available 
Each sample of material was placed in 
a separate moist chamber and the seed- 
hngs spread evenly over the available 
area At the end of treatment, all sam- 
ples, together with controls, were put 
away in an incubator at 26° to await 
growth 

At the end of 96 hours after treatment, 
the linear growth of 25 primary roots 
was measured for each sample treated A 
sample of data obtained is shown m Table 
I winch gives the results for tests made at 
the surface and at the D level (9 65 cm as 
used for Lactuca) with x-rays 

Values were averaged m each case and 
expressed in percentage growth of the 
controls The percentage values were then 
plotted as shown m Figure 4, presenting a 
family of dose-effect curves for the differ- 
ent levels in the phantom Table II shows 
the minutes of exposure (taken from Figure 
2) required at each level m the phantom to 
retard the growth to certain corresponding 
amounts In the lower part of this table, 
these values are expressed m percentage 
with the effect at the surface taken as 100 
per cent The averaged values, together 
with similar ones obtained with Tnticum 
seedhngs, are shown for x-rays in Figure 2 
Likewise, in Figure 3 the depth dose curves 
for Lactuca and Tnticum are shown for 
gamma rays 

DISCUSSION OF RESULTS 

It is evident from Figures 2 and 3 that 
the curves for different test objects pre- 
sent significant differences 

Referring first to the 200 kv x-ray re- 
sults, it is seen that while the curves follow 
the same general course there is some sepa- 
ration between them The curve for Cham- 
ber A is above those for Tnticum and Lac- 
tuca, and the curve for Tnticum is above 
that for Lactuca This indicates that the 
ionization chamber detects relatively more 
radiation at the depths than do the biologi- 
cal test objects, and that Tnticum detects 
more than Lactuca While the differences 
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are not large, they are, nevertheless, appre- 
ciable Furthermore, it is interesting to 
note that although the conditions (distance 
filter, field, and intensity) are somewhat 
different, the curves for Chamber A and 
Tnticum bear the same general relation to 
each other as those described previously 
for 165 and 650 kv x-rays, thus bearing 
out the conclusion that biological and ioni- 
zation measurements of radiation inten- 
sity are not necessarily the same 

Examining now the gamma-ray curves, 
marked differences are observed Not onl3 r 
is the order of their position changed but 
also there is wide separation and crossmg 
Whereas the Lacluca curve fell beneath 
those for Chamber A and Tnticum when 
200 kv x-rays were used, it lies well above 
them when gamma rays are used The 
curve for Chamber A follows a smooth 
course and is not greatly different from 
that based on the Inverse Square Law (see 
the Table, Fig 1) The Tnticum curve 
drops away more rapidly at first, then 
crosses the ionization curve at 4 to 5 cm 
depth, and rises above it From the experi- 
mental points plotted in Figure 3, some 
question might anse as to whether the cross- 
ing of the Tnticum and Chamber A curves 
is exaggerated To investigate this, points 
were obtained for shallower depths and 
the curves \enfied These additional 
points have not been included because the 
exposure conditions differed slightly 

It appears, therefore, that as far as Tri- 
Ucum is concerned, the effectne radiation 
drops off rapidly near the surface m the 
phantom, and then, due to some compcnsa- 
tor\ action, remains almost constant The 
term "compensatory'’ is used because, by the 
Imcrse Square Law alone, the intensity 
would drop awaj more rapidly than indi- 
cated bj the Tnticum curie 

Comparison of the cun es of Tnticum and 
Chamber A (gamma-rai data) indicates 
evidence of differential effects at different 
lei els in a paraffin phantom, comparison 
of the Lactuca cune with those of Trih- 
cum and Chamber A demonstrates c\cn 
greater differential effects At 10 cm 
depth, for example, the radiation intensity 
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uinutcs exposure 

Tig 4 Dose-effect curves obtained at different 
levels in a paraffin phantom 

as detected by Lactuca is several times 
that detected by Tnticum and Chamber 
A, and correspondingly wide differences 
exist throughout the extent of the curves 
Hence, since the flux of radiation present 
at any level must be the same, irrespective 
of the test object used, the differences ob- 
served w T ould seem to be due to the differ- 
ential effectiveness of the different qualities 
of radiation present at the various levels 
The magnitude of differential effect mani- 
fest, however, is so great and unexpected, 
m view' of the fact that direct comparison 
of wide wave length differences revealed no 
significant differences, that w r e were led at 
once to question the experimental results 
Accordingly, calculations have been 
checked carefully and a variety of experi- 
ments have been earned out to locate 
possible errors Some \anation was ob- 
tained when the experiments were per- 
formed in different ways, but none which 
compares to the magnitude of difference 
separating the Lactuca curxe from the 
other two when gamma ra>s are used 
However, since circumstances may jet 
anse which would make it necessary' to in- 
terpret the results in another way, we wish 
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merely to present the findings here as an 
experimental observation suggesting a dif- 
ferential effect due to wave length 

SUMMARY 

Intensity measurements of \-rays and 
gamma rays have been made at various 
levels m a paraffin phantom using an ioni- 
zation chamber and two types of biological 
test objects Curves showing how inten- 
sity vanes with depth m each case were 
found to be generally alike for x-rays and 
quite different in the case of gamma rays 

Such results mdicate a differential re- 
sponse on the part of the test objects, and 
since, so far as we know, radiation at differ- 
ent levels in a scattenng medium differs 
only with respect to wave length, these re- 
sults suggest a differential effect produced 
by different wave length radiations 


The wnters wish to express their indebt- 
edness to Dr G Failla for helping to plan 
these investigations and for his interest and 
co-operation throughout the course of the 
work Thanks are also due to members of 
the Physics Department for m akin g the 
ionization measurements 
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ACUTE GASTRIC DILATATION OF STOMACH DURING 
ATTACK OF MIGRAINE 

By J KAUFMAN, M D , and I LEVINE, M D , Brooklyn, N Y 


m A IGRAINE has been defined as an 
/fwl affectlon characterized by par- 
II" ™ "" ovysmal attacks in which a dis- 
tinctly e type of headache, usually unilateral, 
is the most constant feature, commonly ac- 
companied by nausea and vomiting This 
condition is more common in females and 
occurs preponderatingly in neurotic fami- 
lies The immediate exciting cause of an 
attack in individuals who are predisposed 


cation, refraction anomalies, nasal disease, 
etc Goldzieher (2), m discussmg head- 
ache of the migraine type, states that it 
may be on a definite endocrine basis, and 
that recent investigations have added new 
indirect evidence that headaches of the 
migraine type are related to increased in- 
tracranial pressure Such patients show 
the appearance of the anterior pituitary 
hormone in the urine pnor to the onset of 



Fig 1 Fig 2 

Fig I Showing the marked gastric dilatation and atom during the attack of migraine 
1 lg 2 Showing the same stomach completely recoscred after the attack had subsided 


to it is any undue fatigue or excitement of 
the non ous sy stem 

These patients yery often slioyy symp- 
toms suggestne either of an irritation or 
partly sis of y anous components of the sym- 
pathetic sy stem The close relationship of 
the stomach to the autonomic nery ous 
sy stem accounts for the marked frequency 
of gastric symptoms in cases of migraine 
1 he etiology is considered by some au- 
thorities to be due to local angio-spasms 
causing focal symptoms in the bram, by 
others to lie due to recurring auto-intoxi- 


the headache Hyperfunction of the an- 
terior lobe and spilling of the hormone in 
the urine are constant features of in- 
creased intracranial pressure, yvhich is 
probably due to y\ater accumulation in the 
bram tissue 

Hunt (1) lmestigated GO cases of mi- 
graine, 40 of yylnch had symptoms refer- 
able to the gall bladder In 17 cases, oral 
cholecystography shotted endcnce of gall- 
bladder or hepatic disorders He found 
that gall-bladder disorders ttere more fre- 
quently encountered in patients yvith mi- 
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graine than m normal patients, and con- 
sequently stressed the importance of in- 
quiring about migraine in patients with 
gall-bladder disease 

Vaughan (4) reported 33 cases of mi- 
graine, 30 per cent of which were due to 
allergenic foods More than one-half of 
these patients complained of vomiting 
Mackintosh and Anderson (5), in discuss- 
ing migraine, state that nausea and loss of 
appetite occur in the large majority of 
cases and that as a rule any food taken is 
not digested, all digestive and absorptive 
processes in the alimentary canal appear- 
ing to be in abeyance in severe attacks 

We present the following case because of 
the graphic manner m which it demon- 
strates the marked changes that the stom- 
ach can undergo through nervous stimuli, 
and because it stresses the importance of a 
thorough clinical history before any con- 
clusion can be drawn from the \-ray ex- 
amination 

F H , female, aged 35 years, married, 
was referred for radiographic examination 
because of repeated attacks of migraine 
associated with nausea and vomitmg 
The family history is important, in that the 
patient has a sister who suffers from sero- 
phagia The patient's history is irrele- 
vant, other than the fact that she has al- 
ways been a “nervous” individual The 
present complaint dates back three years, 
at which time she began to complam of 
left-sided headaches, which increased in 
seventy and were associated with nausea 
and vomitmg Correction of a refractive 
error did not improve the condition 

Radiographic examination of the fast- 
ing stomach (patient had no food or drink 
for 15 hours pnor to the examination) re- 
vealed a tremendously dilated stomach 
Under fluoroscopic examination it was 
obvious that, m spite of the abstinence 
from food, there was considerable reten- 


tion of both fluid and food in the stomach 
The stomach was atonic The banum 
filtered through the gastnc contents and 
settled to the bottom of the stomach 
Throughout the fluoroscopic and plate 
examinations no evidence of peristalsis 
was noted Very little barium passed 
through the duodenum The patient 
vomited twice before the six-hour plate 
was taken, but nevertheless there was a 
retention of about 60 per cent of the meal 
on the six-hour plate At the time of this 
examination the patient was having an at- 
tack of migraine, and another examination 
was advised when the attack subsided 
The second radiographic examination, 
taken 24 hours after the attack had sub- 
sided, revealed a fish-hook type of stom- 
ach, the lower border being at the level of 
the iliac crests Peristalsis was active 
No defects of form or function were ob- 
served either m the stomach or duodenal 
bulb In six hours the meal showed nor- 
mal motility 


CONCLUSION 

A ease of migraine is presented, sho wing 
acute dilatation of the stomach during an 
acute attack with recovery subsequent to 
the subsidence of the symptoms This 
type of case is being investigated further to 
determine the consistency of the radio- 
graphic findings, and also in an attempt to 
judge the efficacy of the various medica- 
ments through their action on the stomach 
as judged by the radiographic examina- 
tion 
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SOME LAWSUITS I HAVE MET AND SOME OF THE LESSONS TO BE.^ ' ~ 

LEARNED FROM THEM 1 r 

(T enth Installment) 

By I S TROSTLER, MD.FACR.FACP, Chicago 


A goiter case ( res ipsa loquitur does not 

APPLY IN WISCONSIN 2 ) 

CASE of roentgen dermatitis re- 
ferred for opinion and advice, 
which was rather roughly handled 
by the writer (the case, not the patient), 
ended far differently from the way we an- 
ticipated and foretold 

An attorney for an insurance company 
wrote as follows “A case prosecuted by a 

Mrs D K , of F , Wis , against Dr 

G T B , of the same city, is pending in the 
Circuit Court and will be tried within a 
short time m that city The plaintiff is 

represented by Messrs R and O’B 

and the defendant by Mr J F K , of 

the law firm of B H K & D , of Oshkosh, 
in our behalf 

“From a report submitted to us by Dr 

B , he advises us that he was treating 

Mrs K , a widow, approximately forty 

years of age, for goiter He was using a 
Victor Universal machine and says that his 
first treatment was administered April 21st 
last His factors were 5-mch spark gap, G 
ma of current, for G minutes through 2 
mm aluminum, at 13 inches anode-skm 
distance The treatment was renewed on 
April 2 l )th, Mai 5th, and May 12th It 
appears that dunng June and July, the 
Doctor w as on Ins vacation in Europe and 
on Ins return on July 21st and a week later, 
to-wit, Juh, 2Sth, two more treatments 
were gi\cn the patient, the factors being 
the same with the exception of filtration, 
which was reduced to 1 mm of aluminum 
On or about the fitli or Sth of August, evi- 
dences of a bum became apparent 

1 TV I tfnor desires to stnU tint much of the matter 
herein has to V printed m form as reecned without 
normal punctuation or phmsmp 
’ kuchnunan er Rom! 214 R SSfi (1027) 


“Commencing May 2nd and continuing 
on the 7th and 14th of May, July 24th, 
29th, and 30th, the Doctor gave what he 
called a tonic treatment, quartz light or 
ultra-violet ray The time for this varied 
from one to six minutes This w 7 as not 
given at that time as treatment for any 
bum, because no bum had at that time as- 
serted itself 

1 'The ultra-violet ray treatment was con- 
tinued on the following dates August 1st, 
3rd, Sth, 10th, 12th, 14th, 17th, 19th, 22nd, 
24th, 26th, 2Sth, September 1st, 3rd, 5th, 
7th, 9th, 11th, 14th, 16th, ISth, 21st, 23rd, 
25th, and 2Sth, and the time of each treat- 
ment varied from one to six minutes, ac- 
cording to the judgment of the Doctor, 
based on the condition of the patient and 
the bum from time to time The idea of 
the ultra-violet ray treatment was to cure 
the bum 

“Assuming, a spark gap of 5 inches, 
milliamperage of 5, and a 13-mch distance 
which the Doctor reports, through 1 mm 
of aluminium, w r e figure, according to the 
Witherbee and Remer formula, that 4 
minutes and 22 seconds would be a skin 
unit, or 31 minutes and 2 seconds an ery- 
thema So far as the factors are concerned, 
a bum should not ha\ e occurred 

“It seems that the filtration was short- 
ened at the suggestion of some London 
Doctor whom Dr B met, w'hile so- 

journing in Europe As soon as the filtra- 
tion w r as reduced to 1 mm of aluminum, 
the bum came into evidence 

“It is our understanding that the point 
of the bum is under the right ear We un- 
derstand the anode arm of the tube was 
directly aboi e the right ear 

“We attempted to account for the burn- 
ing in the following manner, which we sug- 
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gested to Mr K , and he desires confir- 

mation of our theory We copy from our 

letter to Mr K ‘We understand the 

severest bum is about the ear We offer 
the following reasons for that bum As- 
suming the positive pole of the x-ray tube 
to be immediately above the right shoulder 
of the patient, we take it that \-rays are 
discharged through the arm of the positive 
pole The discharge of \-rays through the 
positive pole end of the tube cannot and 
was not, at the time the services were ren- 
dered plaintiff, controllable That \-rays 
were discharged through the positive arm 
of the tube was evidenced by the fact that 
much \-ray equipment and especially the 
tubes are now being furnished with the 
tube fully enclosed in a lead cylinder For 
your information, a photograph of such 
enclosure torn from the “American Jour- 
nal of Roentgenology” is herewith enclosed 
and your attention is called to the enclo- 
sure for the tube 

“ ‘We are also enclosing herewith a sketch 
of a Coolidge tube which we have marked 
with the negative and positive poles The 
positive pole supports what we have 
marked as D, which is the anode or target, 
and the arm, of course, would be called the 
target arm anode arm The potential on 
the negative pole is controlled through the 
autotransformer A suitable potential is 
first applied to the cathode which has the 
effect of releasing the electrons In order 
to actuate this tube, it is necessary to have 
a suitable high potential current In the 
Coolidge tube the electrons are liberated 
from the atoms of the tungsten filament by 
means of heat In the Coolidge tube they 
arise at the filament which we have marked 
as C, which is more or less encased in a fo- 
cussing cylinder, which we have marked as 
B When the electrons are available, a 
suitable potential is applied to the tube 
terminal, and causes the electrons to leave 
the cathode and travel to the anode at a 
high velocity This stream of electrons is 
known as the cathode ray At the target, 
upon which the cathode stream is focussed 
by virtue of the concave cathode which we 
have marked A, the electrons are suddenly 


arrested, giving rise to electro-magnetic 
pulses which travel in all directions from 
the target These electro-magnetic pulsa- 
tions or waves are the x-rays 



" ‘Attention is called to the fact that the 
electro-magnetic pulses, which are other 
words for x-rays, travel in all directions 
from the target Immediately beneath the 
cathode and anode of the tube is a space 
called the active hemisphere and beneath 
this and to the equipment is attached a 
cone for the purpose of directing the rays 
to the spot to be irradiated These cones 
are usually made of lead and, of course, 
lead is impervious to the x-ray The rays 
will not pass through the cone, that is, the 
sides However, between the points that 
we have drawn in red on enclosed diagram, 
there are x-rays and, since they cannot be 
controlled, there is a probability that these 
rays passing down on to a part of the body 
not under irradiation and cause a bum 
“ ‘It is well to keep m mind that it is the 
long wave x-ray that does the harm The 
long wave length is due to a small voltage 
In this particular case they were using 
about 5-rnch gap, or approximately 50,000 
volts, which is very small in x--ray therapy 
“ ‘If some doctor, acquainted with radi- 
ology, would testify that it is possible to 
have a discharge of the x-ray back of the 
target or through the positive pole or arm 
of the tube, and that there is no way or at 
least there was no way of controlling these 
rays at the time the services were rendered 
plaintiff, we do not beheve that liability 
should be imposed upon us, as a result of 
the passage of the rays through that arm of 
the tube Undoubtedly this could happen, 
otherwise there was no necessity for en- 
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casmg the full tube in a cylinder as was evi- 
dently done by the Peerless Electro-medi- 
cal Corporation, as evidenced by their ad- 
vertisement which is enclosed herewith ’ 
“For your information, we are enclosmg 
a rough sketch (Fig 1) of an x-ray tube 
We have outlined what we term the anode 
region, contending that within the red 
lines there is always a constant x-ray dis- 
charge We understand this is correct 
Assuming x-ray discharge through the 
anode arm of the tube, what could a roent- 
genologist do to avoid burning a patient on 
any region of the body that may be ex- 
posed to the rays beneath the anode arm ? 
We assume this will be readily answered by 
saying that lead foil should be used 

“Mr K , m a letter to us, makes the 

following inquiries ‘I have an appoint- 
ment with Dr B for this afternoon 

I have asked him to come to Oshkosh I 

want to present to him and Mr C , of 

the Oshkosh Clinic, the theory advanced 
by you If tins theory can be supported 
and we can locate the initial point of burn- 
ing as back of the ear or some distance re- 
moved from the point irradiated, the de- 
fense suggested seems to be complete 
Could we not get some help from the manu- 
facturer 5 When did the improved tube 
first make its appearance 5 When were the 
escaping \-rays through the arm first dis- 
colored, or, more to the point, nlien was 
the preventative first put into use 5 By 
u horn could that be established?’ 

"We are taking the liberty of submitting 
this case to you and would be very pleased 
to ha\ c your suggestions 

“We are especially interested m knowing 
uhether or not you arc licensed to practise 
medicine in the State of Wisconsin A li- 
cense is now necessary in order to qualify as 
an expert witness m that State, as the stat- 
utes now provide that all experts shall be 
licensed to practise within the borders of 
that State 

' In the c\ent that you agree with our 
thcon and are licensed to practise m Wis- 
consin, we would be \er\ pleased if xou 
w ould ad\ isc us of that fact so tint w e ma) 
communicate with Dr B and Mr 


K to arrange to see you and arrange 

for your presence at the trial ” 

The familiarity of the attorney who 
wrote the foregomg letter, with roentgen 
phraseology, the Coolidge tube, etc , is one 
of the principal reasons why the writer has 
for years advocated that we carry our mal- 
practice insurance with companies that 
know how to fight How many attorneys 
m this country could write such a letter ? 
I venture to say that not ten could do so 

I replied as follows “In re K vs 

B , relative to the above captioned 

case, will say that, while the technic de- 
scribed (5 in spark gap, 5 ma 6 mm , 2 
mm A1 filter at 13 mches F D ) might not 
produce a burn under ordinary conditions, 
when this same dosage would be applied to 
a patient having a goiter, four successive 
times at 7-day intervals, in my opimon it 
would be considered by almost any experi- 
enced roentgenologist as overdosage and 
not proper treatment for goiter When the 
same technic (except one millimeter of alu- 
minum ivas used instead of two, for filter) 
for two later applications at weekly inter- 
vals, it is my opinion that whoever did so 
apply the second senes displayed further 
ignorance of what is proper treatment and 
great lack of knowledge of approved meth- 
ods m the treatment of the disease under 
discussion It is generally known that goi- 
ter patients do not tolerate full dosage of 
x-rays 

“The administration of the ultra-violet 
radiation along xxnth, and at the same time 
as, the \-rays is in agreement with the 
methods of but one wnter and he is dis- 
credited It is a method ad\ ocated by the 
representatives of the manufacturers of 
lamps and apparatus which generate those 
ultra-violet rays and is by these commer- 
cially tainted men claimed to produce a 
greater tolerance to large doses of x-rax s 
Careful mxestigation and proxen experi- 
mentation by some of the best and most 
careful and competent radiologists in this 
country have pro\ en that this claim and 
these claims are absolutely without foun- 
dation m fact Recent publications hax e 
reproxen this 
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“I fail to understand your methods of 
computation, when you say m the first new 
paragraph on page 2 of your letter, ‘assum- 
ing a spark gap of 5 inches, ma of 5 and a 
13-mch distance, which the Doctor re- 
ports,' etc , to the end of the paragraph 
Accordmg to Shearer’s formula on page 137 
of MacKee (2nd Ed ), the equation ac- 
cordmg to the figures you give would be 


5 (ma ) X 5 (S G ) X 6 (mm ) 
13 X 13 (F S D ) 

practically ~ 


, 150 

equals— °r 


the inactive region,’ whereas it is well 
known that this region is active and that 
it does emit \-rays I am enclosmg here- 
with a very crude sketch (Fig 2) which 



“The above figures would be for unfil- 
tered radiation, of course With one milli- 
meter of aluminium filter, nearly twice the 
above might be administered v ith reason- 
able safety once in three weeks With two 
millimeters of aluminium as filter the safety 
factor would be somewhat greater but not 
yet absolutely so for one application in 
three weeks in a goiter case Your chent ap- 
plied the above/our times at weekly intervals 
and if this is not overdosage, what is it ? 
And he then applied greater dosage after 
an interval of ten weeks, but for only two 
applications seven days apart 

“In regard to the location of the bum be- 
ing under the anode stem of the tube, will 
say that this is possible if the patient was not 
protected from such radiation, as it is well 
and generally known that \-rays are 
emitted from the back of the entire anode as 
well as from all along the anode stem of the 
Coolidge tube This was described in de- 
tail by Coohdge and Moore in April, 1916, 
m ‘The General Electric Review,’ under the 
title of ‘Roentgen Rays from Sources Other 
than the Focal Spot in Tubes of Pure Elec- 
tron Discharge Type,’ and the same paper 
was presented at the meeting of the two na- 
tional x-ray societies and published in two 
magazines of international circulation 
among x-ray workers For this reason 
your defendant should have known about 
the existence of this condition In this re- 
gard, the sketch of the Coolidge tube (Fig 
1) you sent me is incorrect in that it shows 
the area ‘behind the face of the anode’ as 


shows more correctly the distribution of 
the x-rays 

' ‘Your assumption that the burn resulted 
from the rays emitted from the back of the 
anode and the anode stem may be true, but 
this is rather unlikely In other words your 
theory is correct but this would probabl) 
not work out practically because not 
enough x-rays to produce a bum (with the 
technic used) should be produced to do 
much damage, and admitting the possi- 
bility that the damage was done by these 
rays from back of the anode face, your 
chent should have protected against such a 
contingency 

“You say on page 3 m thud paragraph, 
‘it is well to keep m mind that it is the long 
wave x-ray that does harm The long wave 
length is due to a low voltage In this par- 
ticular case we were using about 5-in gap, 
or approximately 50,000 volts, which is 
very small in x-ray therapy ’ Accordmg to 
Kaye, and verified by myself many times, 
a five-mch gap (using the usual blunt 
points fitted to modem apparatus) is equal 
to about S6,000 volts peak Accordmg to 
others, it is equal to about 64,000 effective 
voltage Modem radiologists compute 
voltage at peak volt value And again, 
more x-ray bums are caused by high volt- 
age and short wave length than by medium 
and low voltage and medium and long wave 
length x-rays I not infrequently use a 
current of 45,000 m therapy This gives 
about two and one-half inch spark gap, and 
is very efficient m certain skin conditions 
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“Replying to the question m Mr K ’s 

letter ‘Could we not get some help from 
the manufacturer?’ I take it that he means 
the manufacturer of the x-ray tubes, and 
m reply to that will say that it was the em- 
ployees of the General Electric Co (Dr 
Coolidge and Dr Moore) who called our 
attention to the fact that x-rays are emitted 
from other sources than the focal spot of 
pure electron discharge tubes as previously 
stated 

“To s um matters up as I see them from 
the information received from your letter, 
will say it is my opimon that 

1 The dosage applied was excessive 

2 Whoever it was who applied or pre- 
scribed such dosage displayed a lack of 
knowledge of the proper treatment of goi- 
ter, as well as carelessness m failing to pro- 
tect against the effect of the x-rays which 
were emitted from the back of the anode 
and the anode stem 

3 (a ) Your theory of how the bum was 
produced is untenable 

( b ) If the theory was tenable, your 
client should have known that he must pro- 
tect against its effect 

4 Probably no competent expert wit- 
ness wall hold with your claims 

“As regards to my offering suggestions, 
will say that as I see it, you ‘have no leg to 
stand on,’ so that, as much as I dislike 
e\en the consideration of a settlement, it 
seems to me that settlement is the only 
sensible thing to do in tins case ” 

This case came to trial m due time and, 
as might be expected, resulted in a verdict 
in favor of the plaintiff with judgment for 
^,000 damages and costs I did not at- 
tend the trial The case w T as then taken to 
the state supreme court on an appeal 
While it is clearly evident to anyone at 
all familiar with the subject that the de- 
fendant was guilt} , and the jury found him 
so, the supreme court (with one judge ab- 
sent and another dissenting) decided to re- 
\crsc the judgment and remand the case 
w lth instructions to dismiss plaintiff's com- 
plaint Howexer, the case was renewed 
1)\ this court, and later remanded to the 
loner court for retrial as related later 


Because of the importance of this deci- 
sion it is quoted almost verbatim 3 

“The defendant is a physician and sur- 
geon m the practice of his profession m the 

city of F Early in the Spring of 1925 

he undertook the treatment of a toxic goi- 
ter from which the plaintiff was suffering 
He gave her alternate treatments of the x- 
ray and the actinic ray He gave a treat- 
ment of each ray once a week for a period 
of five w r eeks, when he went to Europe and 
was absent for about ten weeks During 
the period of treatment her condition im- 
proved steadily and satisfactorily, and no 
untoward results of the apphcation of the 
treatments were observed No bum re- 
sulted and there xvas nothing to indicate 
that her skin tvas hypersensitive to the 
rays While in London attending a 
meeting of a medical society, the defendant 
was told by a doctor that if he would re- 
move one filter from the x-ray machine he 
would secure quicker results Upon his re- 
turn from Europe, he renewed the treat- 
ments m exactly the same manner that he 
had administered them before his depar- 
ture for Europe, except that m administer- 
ing the x-ray he used but one filter in the 
machine instead of two His first treat- 
ment after returning from Europe was ad- 
ministered on July 21st, in the evening 
During that night the patient noticed a sore- 
ness and burning at the side of her neck 
along wdtere the treatment had been ad- 
ministered, and in the morning it w r as still 
swollen During that day the swelling 
went down, and it seemed to feel better, 
and she paid no further attention to it 
This treatment was given on Tuesday On 
Friday night she called on the defendant, 
told him of the soreness of her neck, that it 
had swollen and ‘land of burned,’ but that 
the swelling had gone down She said she 
thought perhaps she had taken a cold On 

’ It is cwrcmclj important to note that the published 
report of this decision in the N W R is as here quoted 
The fact that this case was re argued before the same 
supreme court and that a second decision was that the 
case be remanded for retrial and that it eras settled 
before the second trial is not on record As far as the 
writer knows this is the first publication of these later 



that night he gave her an application of the 
actinic ray She noticed no ill effect from 
that treatment The following Tuesday, 
the 2Sth, she returned to him for an \-ray 
treatment At that time nothing was said 
about the soreness of her neck During the 
treatment on the 2Sth she noticed a sort of 
prickling sensation, but ‘it wasn’t bad’, 
that was all she noticed while she was in the 
office, but during the night she woke up 
and there was ‘a temble soreness and burn- 
ing’ on her neck The next morning she 
went to his office and asked him what had 
happened to her neck He told her that 
she had an x-ray bum, which he treated 
with the actinic ray He continued to 
treat the bum with the actinic ray until 
October 5th, after which she consulted an- 
other physician 

“It appears uncontradicted by the ex- 
pert testimony in this case that an vray 
bum is due either to overdosage or to a hy- 
persensitn e skm, and that there is no way 
of diagnosing in advance whether the skm 
of any individual is hypersensitive to the 
x-ray It is fundamental that, m order to 
recover in this case, the burden is upon the 
plaintiff to prove negligence on the part of 
the defendant in administering the x-ray 
treatments In order to support the con- 
clusion that the bum was the result of de- 
fendant’s negligence, it is first claimed that 
the treatment given prior to the defend- 
ant’s departure for Europe resulted in no 
bum, and disproves the fact that the plain- 
tiff had a hypersensitive skm The defend- 
ant admits that m administering the 
treatment upon his return from Europe he 
used only one filter m his x-ray machine in- 
stead of two, and that this resulted m 
greater dosage, but this does not prove that 
the dosage given after his return was an 
overdosage, or that the dosage given prior 
to his departure was a normal dosage It 
simply proves that the dosage given in 
the later treatments did bum the skm It 
leaves entirely to speculation whether the 
bum was the result of an overdosage, or 
whether it was due to the hypersensitive- 
ness of the skm There is no evidence in 
the case to establish the fact that the dos- 


age from which the bum resulted was an 
overdosage 

“It was the defendant’s duty to exercise 
that degree of care, diligence, judgment, 
and skill which physicians in good standing 
in the same school of medicine usually ex- 
ercise in the same or similar localities, un- 
der like or similar circumstances, having 
regard to the advanced state of medical or 
surgical science at the time he discharged 
his legal duty to his patient In order to 
hold him hable, the burden is upon the 
plaintiff to show that he failed m the requi- 
site degree of care and skill That degree 
of care and skill can only be proven by the 
testimony of experts Without such testa 
mony the jury has no standard which en 
ables it to determine whether the defendant 
failed to exerase the degree of care and 
skill required of him [Citing cases ] 

“The doctrine of res ipsa loquitur is not 
applicable to malpractice cases between pa 
tient and physician [author’s italics] The 
reason for this rule is stated clearly and 
tersely by Judge Taft, m Ewing vs Goode, 
78 Fed 442, in the following language 

“ ‘A physician is not a warranter of cures 
If the maxim, “res ipsa loquitur," was ap- 
plicable to a case like this, and a failure to 
cure were held to be evidence, however 
slight, of negligence on the part of the 
physiaan or surgeon causing the bad re- 
sult, few would be courageous enough to 
practise the healing art, for they would 
have to assume finanaal liability for nearly 
all the "ills that flesh is heir to ’ 

"There is some disagreement m the au- 
thorities as to whether this doctrine applies 
where results such as anse from x-ray treat- 
ments We can see no reason why the same 
rule should not apply to x-ray treatments 
given by a physician to a patient for curative 
or healing purposes [author’s italics] The 
discoveries of saence are continually plac- 
ing in the hands of physicians new agencies 
with which to cope with disease Among 
such discoveries came the x-ray It is, un- 
doubtedly, a valuable healing agency, and 
is coming into quite general use by physi- 
aans for treating and curmg diseases 
Where physicians minister these treat- 
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ments for curative and healing purposes 
where the bova fide relation of physician 
and patient exists— we see no reason why 
proof of a bad result should constitute 
proof of negligence on the part of the physi- 
cian, any more than when any other agency 
is applied or administered It is said that 
the \-rav is a dangerous agency, but, as said 
by the Pennsylvania court, ‘So is a surgeon’s 
knife If human ills are to be cured, such 
instrumentalities must be used To put 
upon the medical profession, which must 
use them, such a burden as the financial re- 
sponsibility for damages, if injury or death 
results, without proof of specific negligence, 
would drive from the profession many of 
the men who should remain m it, because 
unwilling to assume the financial risks ’ 
“The great weight of authority holds that 
the doctrine of res ipsa loquitur does not ap- 
ply under such circumstances Sweeney vs 
Ervmg It App DC, 57, 43 LRA 
(NS), 734, Antowill vs Friedman, 197 
App Dn , 230, 1SS NY Sup, 777, 
Runyan vs Goodrum, 147 Ark , 22S, 
S W , 397, Nixon vs Pfahler, 279 Pa , 377, 
124 Atl , 1,30 

“In the instant case there is not onl> no 
evidence to show that the defendant ad- 
ministered an o\ erdosage of \-ray to the 
plaintiff, or that the defendant w as in any 
respect negligent in administering the 
treatment, but the defendant himself testi- 
fied as follows upon that subject 

“ ‘Of the standard authorities that medi- 
cal men using this kind of instrument fol- 
low in tins locality, Remer and Witherbee 
is considered one of the best, and Sampson 
is another Remer and Witherbee hav e de- 
eloped a formula for even' size filter for 
goiter cases The technic I used conformed 
in even respect to the formula of Remer 
and Witherbee, as to spark gap nulliam- 
pere, time, and filter The time, filter, and 
distance that I used were within the factor 
of safetv of those rules The next treat- 
ment that I ga\ c w as gn en just e.xactlv the 
s urn The technic and formula that I used 
conformed to medical standards in this lo- 
calitv 

'There max be some doubt as to 


whether the contents of medical works can 
be intruded in evidence in this manner, but 
the defendant’s statement, that ‘the tech- 
nic and formula that I used conformed to 
medical standards m this locality,’ being 
undisputed, must be accepted as the stand- 
ard of the care and slall required of him, 
and there being no evidence to show that 
he did not meet this degree of care and 
skill, there is no evidence to support the 
verdict for plaintiff 

“Some stress is placed upon the testi- 
mony of plaintiff that the Doctor told her 
that the bum was not the result of accident, 
but that it was due to a lack of knowledge 
It is admitted in the case that the Doctor 
withdrew one filter from the x-ray ma- 
chine because of the advice received by him 
from the physician in London If the with- 
draw al of this filter was, in fact, bad prac- 
tice, the mere circumstance that he was ad- 
vised so to do by the doctor that he met in 
London would constitute no defense If, 
as a matter of fact, it was the proper prac- 
tice to withdraw the filter, then it matters 
not what or who induced the Doctor to pur- 
sue the practice His ignorance is imma- 
terial if Ins practice is right 

“From what has been said, it follows that 
the court erred in the following instruction 
to the jury ‘If you believe from the evi- 
dence that, when proper care is used m ad- 
ministering the x-ray in the treatment of 
goiter, a burning of the patient to the ex- 
tent here shown is not likely to result, un- 
der all the circumstances here involved, 
then the fact that plaintiff was so burned 
may be considered by jouas evidence that 
the defendant did not use due care and skill 
and judgment m administering the x-ray to 
plaintiff but m determining this fact j ou 
must also consider all of the tcstimom of 
the defendant as to propei practice, "and 
dosage and what dosage he, in fact, admin- 
istered, and decide upon all the evidence 
bearing upon the point ’ 

“This charge told the jur> that the fact 
that plaintiff was burned may be consid- 
ered bx them as evidence that the defend- 
ant did not use due care, skill, and judg- 
ment in administering the x-rax to plaintiff 
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In view of what has been heretofore said, it 
is apparent that this statement was errone- 
ous 

“Judgment reversed and cause re- 
manded, with instructions to dismiss plain- 
tiff’s complaint " 

This case was re-argued before this same 
supreme court, after which it was remanded 
to the district court for retrial It was 
settled for §2500 before the second trial 
came up If the writer is in the least man- 
ner competent to give an opinion, the de- 
fendant and his insurance earner got off 
cheaply 

It will be recognized that the foregoing 
opinion, by the Supreme Court of Wiscon- 
sin, is one of the best and most favorable 
ones on record, as far as roentgen therapy 
and roentgen injuries are concerned, ever 
given in any court anywhere It must at 
the same time be clearly evident to anyone 
at all acquainted with roentgen therapy, 
that the defendant in the case was guilty of 
malpractice as we know the subject of 
roentgen therapy of to\ic goiter— or, in fact, 
almost any except malignant disease — and 
that the jury was correct in finding him so 
In all due deference to the learned judge of 
that supreme court, we who know more 
about the subject that he can and does, 
need only read the third and fourth sen- 
tences of the opinion to realize that the 
judge was reasoning from false premises, 
and consequently his first conclusions must 
have been and were wrong Evidently the 
erroneous instructions of the trial judge to 
the jury (see third from last paragraph of 
supreme court decision) was the deciding 
point for the supreme court’s first decision 

It will be well for all who have to plan a 
defense against a suit of this character, to 
remember this case It is loaded with 
much that will help defend and defeat 
charges of malpractice due to roentgen in- 
juries 

ANOTHER GOITER CASE 

In 1929 I received the following letter 
from a medical friend in central Illinois 
"Some time ago I treated a patient over 
the thyroid by means of roentgen ray, us- 


ing three portals, one on each side and one 
over the median line just below, bringing 
the edges of each surface treated in close 
approximation to the other two I used 
the following technic 0 23 wave length, 
241 S r, over each area at one sitting, ob- 
tained by the following factors raa 5, 
kv p 120, distance 20 cm , time 7'/» min- 
utes, portals 3>/ 4 cm 

"Realizing that a small amount of filter 
should be used, I would appreciate your 
opinion of the skin effect and the ultimate 
outcome of this amount of unfiltered raj's 
"Any suggestions or references will be 
appreciated ” 

I immediately replied “From the tech- 
nic and figures given, it is ny opinion that 
the skin effect would be the production of 
a rather marked first degree or a mild to 
moderate second degree roentgen dermati- 
tis, and that the ultimate outcome of that 
amount of unfiltered radiation on the aver- 
age skin would be pigmentation, followed, 
after a more or less extended period, by tel- 
angiectasis and skin atrophy, after healmg 
of the primary dermatitis 

"The foregoing opinion is based upon the 
assumption that the skin of the patient is 
of average or normal tolerance and that 
the figures given are absolutely correct If 
there is an hypersensitiveness of the skm of 
the patient, the effect would, of course, be 
exaggerated, while, on the other hand, if 
the skm of the patient be more than usu- 
ally tolerant, there would be only a slight 
erythema, followed by slight pigmentation, 
winch would disappear after a lapse of a 
more or less prolonged interval 

"I am wondering somewhat, why you are 
asking me these questions, and why you 
used unfiltered radiation m a goiter case 
Surely you do not expect to treat patients 
with goiter, without the interposition of 
some filter between the tube and the pa- 
tient’s skm 

“Trusting that the above answers the 
questions and that I may be useful if you 
are in trouble, 

In a few days I received the following 
"Thank you for your early reply to my 
letter and the extent you went into the 
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case I assure you that this is greatly ap- 
preciated 

“This being my first case in which I have 
the misfortune to neglect interposing a fil- 
ter, it was noticed immediately after the 
treatment was finished I am glad to ad- 
mit that my experience with x-ray derma- 
titis is very limited This will probably ex- 
plain the reason for writing you in the mat- 
ter 

"The matter is in the hands of the of 

, who have gone so far as to file an an- 
swer So far, it has been kept out of the 
papers Believe it will be settled before 
going to trial 

“The patient has a healed scar over the 
area of treatment She received sufficient 
radiation to cause a destruction of the skin, 
]ust as you said, which healed in about six 
weeks ” 

Two weeks after receipt of the last 
quoted letter, I w r as visited by the husband 
of the plaintiff and her attorney, and I was 
importuned to appear as an expert witness 
for them They offered to pay me w T ell for 
my services, but when I informed them that 
my fee would be one thousand dollars per 
day and expenses, payable in advance, 
they concluded that they did not care for 
my services 

This case w as settled out of court, before 
it came to trial, for S3.S00, and is another 
reason why we therapeutic radiologists 
ha\e to pay sudi high rates for malprac- 
tice insurance The insurance companies 
get “soaked plent) " and we have to absorb 
the “ quad hoc ” 

A NEW SHARP TRICK 

There is something new under the sun 
An eastern radiologist recently wrote me 
“In an article in the Maj, 1935, issue of 
Radioi oca , there is a footnote in w hicli 
) on said that \ ou w ould gi\ e advice to any- 
one washing to know how to avoid having 
to gnc expert testinioni after being called 
to the witness stand, merely to identify 
films I would appreciate the information 
“I reccnth had an experience which ex- 
isperated me considerably A liability 
case came to court, in which the defendant 


was bringing suit agamst the insurance 
company because of non-union of a frac- 
ture through the shaft of the tibia The in- 
surance company referred the patient to a 
country physician, whose experience with 
fractures was limited and whose knowdedge 
of x-ray interpretation was ml This phy- 
sician m turn referred the patient to me for 
x-ray examination, wdnch I made and gave a 
written report to him When the case came 
to trial, I was subpoenaed to identify the 
films only and the country physician fol- 
lowed me on the stand as an expert witness, 
usmg my report as a basis of his testimony 
The reason for such a procedure on the 
part of the attorney for the insurance com- 
pany was twofold First, the country 
physician was notorious for his ability to 
testify as desired by the attorney, and 
second, his fee as an expert witness was 
quite low I would appreciate any sugges- 
tions from you, as to how I might avoid 
such situations in the future ” 

1 replied “Yours of last Saturday re- 
ceived Yes, there is a footnote below my 
paper m May Radiology In fact, there 
were several of them If you will refer 
to page 567, which is the one to which I 
beheve you refer, you will find that you did 
not read all of it However, I am enclosing 
the instructions mentioned and trust that 
they may be of some use to you, as they 
have been to me and several others At 
the end of that same paper is another foot- 
note which I think wall interest you 

“I thought that I had come upon about 
all of the sharp tricks of the crooked law- 
yers, but evidently there are some of them 
that I still must learn Your recital of how 
they turned a country physician into an ex- 
pert witness and into interpreting your 
roentgenograms is a new one on me How- 
e\ er, it should not be at all difficult to ‘fix 
his clock ’ If >ou have the attorneys for 
the other side of the case dig into his train- 
ing and qualifications as an expert, it 
should be easy enough to have his testi- 
mony shot so full of holes that it would 
look hke a sie\e If I had it to do, I 
am sure that I could hai e it and him tom 
to shreds as far as his posing as an expert, 
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unless he knows Ins stuff By this means — 
of showing him up or forcing him to show 
himself up to the judge and jury — there 
should be little difficulty m having his testi- 
mony practically erased from the evidence 
in the case, and if the case is decided against 
the side you favor, his testimony of itself 
would be enough to produce a reversal by 
the higher court 

‘ ‘I am unable to find anything m the cases 
of this sort from your State If you will 
look up Sheldon vs Wright, SO Ver R , 298, 
67 Atl R , S07, or Liles vs Hannah Picket 
Mills, 17 S E R (2nd), 233, you may find 
something that may help 

“As a general rule, it is becoming more 
and more evident that the courts are ex- 
pecting roentgenograms to be interpreted 
by experts and it is only a question of time 
until this will be the rule and only those 
who can qualify as experts will be per- 
mitted to interpret them in court Of 
course, you and I know that that is as it 
should be 

“I am sorry that I am unable to give you 
anything like definite advice in your di- 
lemma, but I trust that the above may 
help ” 

LAYMEN AND TECHNICIANS AS EXPERT WIT- 
NESSES 

In 1932 a well-known roentgenologist in 
New England -wrote me "May I be so bold 
as to call upon you for some help ? W lthm 
a year in this State, on two occasions, one 
only a week ago, a superior court judge al- 
lowed an x-ray technician to qualify as an 
expert and interpret x-ray films as to the 
presence of fracture, this particular case 
being one where there was a question of 
skull fracture 

“The practice of medicine has not been 
defined in this State Will you please tell 
me how to go about the hunting up of legal 
opimons on the qualifications of experts? 
Have you any material at hand that you 
could loan to me ? Is there a law digest that 
might help me m this situation? 

“I think the matter should be brought to 
the attention of our local and national so- 
cieties and an extensive drive be made 


“Any help that you may grve me will be 
greatly appreciated ” 

I replied "Yours, etc , and as I am m 
the midst of preparing a paper which 
touches upon the very question you are 
asking about, I am glad to be able to reply 
so soon 

“The giving of expert testimony by tech- 
nicians is becoming more and more com- 
mon all over the U S and it is difficult to 
outline a plan to beat them I have once 
knocked the testimony of a layman who 
has for years testified as an expert, by giv- 
ing the opposmg attorneys a hst of ques- 
tions m anatomy, which they should ask 
the offending layman These questions 
were germaine to the subject to which he 
testified, but he was unable to answer any of 
them correctly, and the result of this strat- 
egy was to completely nulhfy what he said 
about the x-ray films in question I believe 
that if you and your confreres would plan 
something of that sort, you could soon 
prove to the offender that it does not pay to 
pose as an expert 

“Your question as to whether there is a 
‘law digest’ induces me to say that there 
should be one of legal medicine or medical 
law, but unfortunately there is none that 
would be of much value to us There are, 
of course, numerous digests, but none of 
what we want and need I have in prepa- 
ration a review of So Supreme and Appellate 
Court decisions, some of which are along 
the lines you seek, which I expect to have 
pubhshed in one of the two leading x-ray 
magazines shortly 

“I have given the legal side of medicine 
—particularly of our specialty — more 
study than any one I know of and believe 
that I am in as good a position to discuss 
these thin gs as any one we have I do not 
say this to brag, but I believe that the older 
men in our work recognize this to be true 
“But to give you something more specific 
about your situation Liles vs Hannah 
Picket Mills, Inc , lr S E R (2nd), 233, is 
a North Carolina Supreme Court decision 
m which the court said ‘The testimony 
of a witness explanatory of a roentgeno- 
gram was properly excluded in a finding by 
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the court that he was not sufficiently quali- 
fied to express an expert opinion on ques- 
tions of anatomy m connection with the 
proposed explanation ’ 

“You should also secure considerable 
material of benefit from a review of the fol- 
lowing decisions 

Roscoe Stevens vs 111 Central R> Co , 
134 NER An Illinois case 
Daniels vs Iowa City, 1S3 NER, 415 
An Iowa case 

Ligon vs Allen, 1S1 S W R , 656, 657 
A Kentucky case 

Kassoff vs Kupperburg, 154 N Y Supp , 
149 A New York case 
Sheldon vs Wright, SO Ver R , 29S, 6/ 
Atl R , SOT A Vermont case, which is 
liable to be of considerable value to 
y ou as it involves just about what you 
want 

“I might go ahead and ate you dozens 
more of these deasions, some of which 
might give you only a line or two that 
would be of value , but I am sure that you 
will find sufficient to at least start you along 
the lines you seem to want 

"Assuring you that it is always a pleas- 
ure to be of use to my friends, and that I 
will be glad to learn how you succeed in 
your affair,” etc 

We lm e little or no fault to find w ith the 
introduction and identification of roent- 
genograms by technicians, in fact, many 
roentgenologists prefer to send their tech- 
nicians to identify their films , but w hen it 
comes to interpretation and the making of 
diagnoses, we base most strenuously ob- 
jected and expect to continuously continue 
to object m that such practice must end 
At this time, with so much discussion 
rclutn c to the roentgen diagnosis of pneu- 
lnonocomosis, is a good time to nse up in 
our w rath and start a campaign against un- 
informed laymen testifying as experts in 
rocntgenologa 

It has been our experience that cheap, 
pun fogging lawyers are the most likeh to 
emplo\ these non-medical witnesses as ex- 
perts, and a concerted action by medical 
ridiologists along the lines indicated in the 


foregoing, besides seeing that leading ques- 
tions regarding medical training, medical 
degrees (or the lack of same), membership 
in medical societies, special societies, etc , 
should go a long ways toward convincing 
the lawyers that their technicians’ testi- 
mony is worthless and that it is useless for 
them to continue employing them 

Unquestionably, the lawyers who em- 
ploy and make use of these non-medical 
watnesses and techruaans who testify’’ as 
experts are as much or more at fault as 
are the watnesses themselves Much of this 
may’’ be due to the fact that these lawyers 
undertake to prosecute many (if not nearly’ 
all) of the suits wherein such witnesses may- 
be used, on a contingency basis, and as 
so many of such suits have little or no real 
merit, it is difficult to find honest, upstand- 
ing medical experts w r ho wall testify as the 
lawyers want them to This is not entirely 
true, however, as is evidenced by a recent 
example m the waiter’s experience 

An attorney for an industrial institution 
recently called upon the waiter and asked 
for interpretation of two roentgenograms 
When informed that both thoraces in the 
roentgenograms showed findings strongly 
suggestive of pneumonocomosis, he evinced 
definite disappointment He said that a 
local technician had that afternoon testi- 
fied that one of the films showed shadows 
produced by iron or stone dust in the lungs, 
and that he had hoped I would dis- 
agree wath that finding When I told him 
how I would attack the testimony’ of the 
technician, by’ discrediting him and his 
testimony, he responded that that would 
not avail or be of any' benefit unless he w as 
able to put a convincing medical expert 
watness on the stand who w ould testify’ that 
the technician’s testimony was wrong, in- 
correct, and therefore not to be beheied 
Of course, I could not send him to any' of 
that sort, because the pneumonocomotic 
deposit was clear and evident in the films, 
and eien though I knew one or two — belter 
sai se\ eral — medical men who for fifty 
dollars would be iery Iikch to swear to al- 
most anything I told mv legal friend that 
and he admitted that lie also knew seieral 
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medical men who would give the kind of 
testimony he sought, but he did not want 
that land of testimony from that land of 
witnesses 

This phase of the situation must be han- 
dled differently, and it seems that the only 
feasible way it can be properly and success- 
fully coped with is to influence the courts 
into understanding that only trained and 
properly qualified medical experts should 
be permitted to make diagnoses and inter- 
pret roentgen findings They would not 
permit laymen or non-medical technicians 
to diagnose scarlet fever, diabetes, or ap- 
pendicitis then why permit these same 
persons to diagnose other, much more com- 
plicated, diseases or pathologic conditions 5 
I have told judges — m conversation, out of 
court — that they have no more right to per- 
mit laymen to interpret roentgenograms 
than they have to allow them to make diag- 
noses of syphilis, typhoid fever, Bright’s dis- 
ease, or pneumonia This has stirred up 
some discussion , but it has been our opinion 
that some of our argument would grow 
where it was planted If all of us would 
plant that sort of seed at every opportu- 
nity, it would not be long before we would 
see a sprout here and there It is by keep- 
ing everlastingly at it that we will accom- 
plish our end We have seen this in our 
long-contested claims to the ownership of 
the roentgenograms, which have finally 
culminated in a state supreme court deci- 
sion along the lines that we have claimed, 
and advocated for many years The road 
may be long and hard, and even “beset by 
ruffians,” but right will prevail, and will 
win if continued effort is persistently mam- 
tamed 

WAS IT INFANTICIDE 5 NO, THE BABY HAD 

NOT breathed! 

The utility of the roentgenogram, to as- 
certain if an infant has ever breathed or 
not, has been applied a few times to deter- 
mine the possible guilt of young (and older) 
mothers An mstance of this kind oc- 
curred in the writer’s experience many 
years ago 


A young woman, pregnant and at term, 
had a very violent altercation with her hus- 
band, late one evening He arose from the 
bed and the following morning was found 
by his wife, dead in the bath room, with 
the gas heater turned on 

Naturally, terribly shocked, she ran to 
her bed The shock probably induced a 
precipitous labor, as she ivas found in bed 
with a dead baby beside her the following 
evening Her husband’s mother, who 
found her, summoned the police, and the 
policeman who first arrived being a patient 
and friend of mine, called me 

The mother-in-law, in her frantic grief 
over the death of her son and possibly for 
some other reason, suddenly screamed out 
that the young mother had probably 
smothered her baby This charge natu- 
rally introduced a new and, to the deputy 
coroner, perplexing uncertainty into the 
situation 

The policeman, agam wishing to push 
the writer to the fore as much as possible, 
asked me if I could determine whether the 
baby had been bom alive Not being so 
very backward or bashful myself, I offered 
to try to determine if the infant had 
breathed or not, and, with the consent of 
the deputy coroner, took the dead infant to 
my office, which was only a few doors away 
around the comer, and made several roent- 
genograms of the thorax of the baby I 
found that the lungs were completely ate- 
lectatic and, at the coroner’s mquest, re- 
ported to the jury that the child had never 
breathed, thus establishing the facts in 
the case and relieving the young mother 
from what looked like a possible charge of 
infanticide 

CONTRIBUTORY NEGLIGENCE OF PATIENT 
KEEPING OF RECORDS 

In 1910, a man who had been treated by 
a drugless healer (quid rules?), and had sud- 
denly lost consciousness after a neck- 
wrenchmg application of the therapy, ap- 
plied to his family physician for relief for a 
“stiff neck ” The physician after looking 
the patient over directed that he come to his 
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office in a few days The patient did this, 
and m the presence of his office attendant, 
the doctor directed the patient to go to my 
office for \-ray examination, at the same 
time calling me by telephone and telling me 
about the case 

I made a note upon my desk pad, in- 
forming my technician that 1 wanted to 
make the examination myself The patient 
did not come in as per his appointment and 
I forgot all about the matter 

This patient deserted the treatment of 
the first physician and went to another, 
who also sent him to me for roentgen exami- 
nation This tune he came and my plates 
revealed a fractured arch of the axis N atu- 
rally he was put into a jury mast appara- 
tus, which he wore for several months, and 
had a pretty bad time 

A feu months later, tins patient brought 
suit against the first physician for malprac- 
tice, alleging among other things that he 
had neglected to use the x-ravs in “ascer- 
taining the diagnosis,” etc Shortly before 
the trial of the case the defendant physi- 
cian visited me in my office and told me 
about the case, and reminded me about his 
having called me over the telephone, mak- 
ing the appointment for this man to 
ha\c his neck examined I looked up my 
desk pad and found the notation before 
mentioned, and, after a conference with 
Ins attorney, xxho thought lie might be able 
to introduce our telephone conxersation in 
evidence, it was decided that I was to ap- 
pear as a w ltness at the tml 
At the time of the trial the defendant 
testified that he had directed the plaintiff 
to go to mi office for \-ra> examination 
his office nurse testifying that she had 
heard the foregoing instructions gixen to 
plaintifT bx defendant When I was called 
to the witness stand I was allowed to 
testify that I had had \ erx ninnv telephone 
eonx emtions with the defendant physi- 
cian, that I did what x-ray diagnosis he 
had done, that I could positneh identify 
lus \oice oxer the telephone that he had 
made an appointment on a certain date for 
me to make x rax examinations of the neck 
of a certain Mr Blink that I had made 


xvntten notes of that appointment, and 
that Mr Blank did not appear at the ap- 
pointed time It was further brought out 
that the same Mr Blank was sent to me by 
another physician and that I did examine 
the plaintiff for the second physician sev- 
eral weeks later 

Of course, the defense alleged contribu- 
tory negligence, because the plaintiff failed 
to follow instructions and hax'-e his neck 
examined by the x-rays as directed, such 
instructions being proven to hax^e been 
given by the testimony of defendant, his 
employee, and the writer 

The trial judge, m his instructions to the 
jury, directed them to bnng in a verdict in 
favor of the defendant, if they found that 
the plaintiff had contributed to his poor condi- 
tion by failing to obey the defendant’s reason- 
able instructions and directions 

The jury, xnthm a few minutes, brought 
m a x’erdict for the defendant physician 
xvith a judgment for the amount of his fee 
Application for a nexv trial xvas denied by 
the judge The case w r as not appealed, as 
this xvas too exudently a case of contributory- 
negligence 

This xvas an interesting and unusual in- 
stance xvherem the xvnter happened to be 
the roentgenologist of txvo physicians xvho 
had been “at daggers’ points” for years, but 
xvho at that time learned the folly of their 
xvays and became fast friends and are such 
to this time 

The foregoing is an important lesson on 
the x’alue of making and preserving notes 
and records The xvnter has always made 
copious notes and kept careful records and 
has adx’ocatcd the x r aluc and importance of 
making and keeping records, so again he 
says, male records at the time you do a thing 
and keep the records until after the act re- 
corded has been outlawed W r e have in our 
files, records of examinations made more 
than twenty years ago of infants and small 
children, who, because of their age might 
bnng malpractice or other damage suits at 
any time xvithm two years after reaching 
their majontx Sexeral of these records 
and roentgenograms are of birth fractures 
which must be kept until the patient of 
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whom they were made becomes twenty- 
three years old 

Under the title of “How Long are We 
Liable?” 4 the writer called attention to an 
instance wherein a physician had been sued 
for malpractice sixteen years after render- 
ing services This should prove to skeptics 
that the precautions taken and herein ad- 
vocated are not at all unreasonable nor 
far-fetched Operse prehum est 

ESTIMATION OF r UNIT LOSS AND DEPTH 
DOSE TABLES 

A western radiologist who was being sued 
for malpractice asked me for my working 
tables of dosage or radiation retention, and 
for depth dosage delivered at various 
depths at 140 kv and 200 kv My reply 
read 

“I use the following, based, I believe, 
upon Kingery’s computation, and feel 
pretty safe in domg so because I have not 
yet over-dosed unless I deliberately aimed 
so to do (See top of next column ) 

“The following depth dose tables, like 
the above unit loss tables, are not original 
with me, though I do not know whence I 
received them, but it seems to me that 
Desjardins, of Rochester, gave them some- 
where and I copied them ” (See second 
table, next column ) 

The recipeint of these tables was most 
profuse in his thanks, and said that he 
thought every radiologist who does any 
therapy should have both of them framed 
and posted at every control stand He 
further said that the unit loss table was 
largely instrumental m his being able to 
convince the jurv that he had not adminis- 
tered an excessive amount of radiation, and 
thereby enabled him to secure a “not 
guilty” in his malpractice suit 

AN UNUSUALLY THIN CRANIAL VAULT 

About thirty-three years ago, while act- 
ing as pohce surgeon in Omaha, the writer 
was called to examine a prisoner who had 
been brought into the “hoosegow” very 
much under the influence of hquor Upon 

I Radiolog\ April 1935 p 500 


ESTIMATION OF r UNIT LOSS AFTER 
TREATMENT 


Days after 
Treatment 

Percentage 
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Radiation in r Units 
Retamed 

Percentage 

Retained 

Days after 
Treatment 

Day 

_%_ 

550 

500 

450 

400 

350 

300 

% 

Day 

1 

5 

522 

475 

427 

380 

332 

285 

95 

1 

2 

10 

495 

450 

405 

360 

315 

270 

90 

2 

3 

15 

467 

425 

3S2 

340 

297 

255 

So 

3 

4 

20 

440 

400 

360 

320 

2S0 

240 

80 

4 

5 

25 

412 

375 

339 

300 

262 

225 

75 

5 

C 

30 

385 

350 

315 

280 

245 

219 

70 

c 

7 

35 

357 

325 

292 

260 

227 

195 

65 

7 

s 

40 

330 

300 

270 

240 

210 

180 

00 

8 

9 

45 

302 

275 

247 

220 

192 

165 

55 

9 

10 

50 

275 

250 

225 

200 

175 

150 

50 

10 

11 

55 

247 

225 

202 

180 

157 

135 

45 

11 

12 

00 

220 

200 

180 

160 

140 

120 

40 

12 

13 

65 

192 

175 

157 

140 

122 

105 

35 

13 

14 

70 

165 

150 

135 

120 

105 

90 

30 

14 

15 

75 

137 

125 

112 

100 

87 

75 

25 

15 

16 

SO 

110 

100 

90 

80 

70 

60 

20 

16 

17 

85 

82 

75 

67 

00 

52 

45 

15 

17 

IS 

90 

55 

50 

45 

40 

35 

30 

10 

18 

19 

95 

27 

25 

22 

20 

17 

15 

5 

19 


RELATIVE DOSE DELIVERED AT VARIOUS 
DISTANCES UNDER THE SKIN 



140 K V P 

200 K V P 

Depth 

15 in FSD 

20 in I-SD 

below 

5 mm A1 

0 5 mm Cu 

Skin 

Filter 

Filter 


(Dose is 475 r) 

(Dose is 350 r) 

(cm ) 

(%) 

(%) 

0 

100 

100 

1 

9S 

99 

2 

91 5 

93 

3 

80 

87 

4 

76 

80 

5 

62 3 

/ i 

7 

46 

56 6 

10 

30 8 

38 

15 

14 4 

20 7 


trying to arouse the apparently stuporous 
man, it was noticed that the pupils of his 
eyes were unequal, and further examina- 
tion gave strong suggestions of intracranial 
hemorrhage 

This pnsoner-patient was immediately 
transported to a hospital and further ex- 
amination disclosed a depressed cranial 
fracture He was prepared for a decom- 
pression operation, and as the surgeon s 
trephine opening was made the patient 
stopped breathing, all efforts to resuscitate 
him failing 

All of this occurred before the patient 
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was identified He was immediately taken 
to the morgue Postmortem examination 
disclosed that death was due to a depressed 
fracture of the left parietal bone, evidently 
the result of a blow on the head The skull, 
particularly the parietal bones, was found 
to be extremely thin, and the writer casu- 
ally and without definite purpose appro- 
priated a fragment of the fractured parietal 
bone because of its extreme thinness 

Relatives of the dead man appeared and 
claimed the body, and brought a charge of 
murder against the policeman who had ar- 
rested the dead man, charging that he had 
unnecessarily slugged him with his locust 
club Things looked rather bad for the 
policeman, as he had a reputation of bemg 
quick to use his club on recalcitrant prison- 
ers The policeman was bound over to the 
criminal court for trial on a charge of man- 
slaughter 

At the time of the trial, the pathologist 
who had made the postmortem examina- 
tion was ill and in bed with pneumonia 
and consequently unable to appear, and 
his autops) protocol was introduced by 
the defense Having been the first one who 
attended the dead man, I w T as called as a 
witness In, the prosecution, and, remem- 
bering about the thinness of the skull, took 
the piece of the parietal bone with me, and 


in the course of my testimony mentioned 
that I had it 

After the state had finished with my 
testimony, the defense made me its wit- 
ness and I was caused to present the piece 
of bone, and the defense had it introduced 
in evidence (as an exhibit) After I had 
been excused, three teachers of anatomy 
were caused to testify as to the very unus- 
ual and extreme thinness and unusual lia- 
bility to fracture from a lighter blow than 
would fracture an ordinary skull, etc 

The policeman was able to produce wit- 
nesses that the dead man was fighting 
drunk, that he was an habitual drunkard 
and when m that condition became very 
quarrelsome and violent, and that the blow 
struck by him was not a hard one, and 
when on the stand himself, testified that it 
was necessary to club the man into sub- 
mission 

The jury acquitted the policeman, and 
his family fell on the waiter’s neck and 
wept with joy because I had saved the 
fragment of parietal bone, insisting that I 
had thereby saved their husband and father 
from probable conviction 

To the writer, it is just a case of “aivay 
back when” honest expert testimony saved 
a man from undeserved punishment 
{To be continued) 
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whom they were made becomes twenty- 
three years old 

Under the title of “How Long are We 
Liable ? ’ M the writer called attention to an 
mstance wherein a physician had been sued 
for malpractice sixteen years after render- 
ing services This should prove to skeptics 
that the precautions taken and herein ad- 
vocated are not at all unreasonable nor 
far-fetched Operas, pretmm est 

ESTIMATION OF r UNIT LOSS AND DEPTH 
DOSE TABLES 

A western radiologist who was being sued 
for malpractice asked me for my working 
tables of dosage or radiation retention, and 
for depth dosage delivered at various 
depths at 140 kv and 200 kv My reply 
read 

“I use the following, based, I believe, 
upon Kingery’s computation, and feel 
pretty safe in doing so because I have not 
yet over-dosed unless I deliberately aimed 
so to do (See top of next column ) 

“The following depth dose tables, like 
the above unit loss tables, are not original 
with me, though I do not know whence I 
received them, but it seems to me that 
Desjardins, of Rochester, gave them some- 
where and I copied them ” (See second 
table, next column ) 

The recipemt of these tables was most 
profuse in his thanks, and said that he 
thought ever}' radiologist who does any 
therapy should have both of them framed 
and posted at every control stand He 
further said that the umt loss table was 
largely instrumental in his bemg able to 
convince the jury that he had not adminis- 
tered an excessive amount of radiation, and 
thereby enabled him to secure a “not 
guilty” in his malpractice suit 

AN UNUSUALLY THIN CRANIAL VAULT 

About thirty-three years ago, while act- 
ing as police surgeon in Omaha, the writer 
was called to examine a prisoner who had 
been brought into the “hoosegow” very 
much under the influence of liquor Upon 


ESTIMATION OF r UNIT LOSS AFTER 
TREATMENT 


Days after 
Treatment 

Percentage 

Dispersed 

Estimated Amount of 
Radiation in r Units 
Retained 

Percentage 

Retained 

L. w 

£ G 
£ a 
« s 

a £ 

QP 

Day 

% 

550 

I 500 

450 

400 

350 

300 

% 

Day 

1 

5 

522 

475 

427 

380 

332 

285 

95 

i 

2 

10 

495 

450 

405 

360 

315 

270 

90 

2 

3 

15 

467 

425 

382 

340 

297 

255 

85 

3 

4 

20 

440 

400 

360 

320 

280 

240 

80 

4 

5 

25 

412 

375 

339 

300 

262 

225 

75 

5 

0 

30 

385 

350 

315 

280 

245 

219 

70 

6 

7 

35 

3o7 

325 

292 

260 

227 

195 

65 

7 

S 

40 

330 

300 

270 

240 

210 

ISO 

60 

8 

9 

45 

302 

275 

247 

220 

192 

165 

55 

9 

10 

50 

275 

250 

225 

200 

175 

150 

50 

10 

11 

55 

247 

225 

202 

180 

157 

135 

45 

11 

12 

GO 

220 

200 

18 0 

100 

140 

120 

40 

12 

13 

05 

192 

175 

157 

140 

122 

105 

35 

13 

14 

70 

165 
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135 

120 

105 

90 

30 

14 

15 

75 

137 

125 

112 

100 

87 

75 

25 

15 

16 

SO 

110 

100 

90 

80 

70 

60 

20 

16 

17 

S5 

82 

75 

07 

60 

52 

45 

15 

17 

IS 

90 

55 

50 

45 

40 

35 

30 

10 

18 

19 

95 

27 

25 

22 

20 

17 

15 

5 

19 


RELATIVE DOSE DELIVERED AT VARIOUS 
DISTANCES UNDER THE SKIN 


Depth 

below 

Skill 

140 K.V P 

15 in FSD 

5 mm A1 
Filter 

(Dose is 475 r) 

200 K VP 

20 in FSD 

0 5 mm Cu 
Filter 

(Dose is 350 r) 

(cm ) 

(%) 

(%) 

0 

ioo" 

100 

1 

9S 

99 

2 

91 5 

93 

3 

80 

87 

4 

76 

80 

5 

62 3 

( l 

7 

46 

56 6 

10 

30 S 

38 

15 

14 4 

20 7 


trying to arouse the apparently stuporous 
man, it was noticed that the pupils of his 
eyes were unequal, and further examina- 
tion gave strong suggestions of intracranial 
hemorrhage 

This prisoner-patient was immediately 
transported to a hospital and further ex- 
amination disclosed a depressed cranial 
fracture He was prepared for a decom- 
pression operation, and as the surgeon’s 
trephine opening was made the patient 
stopped breathing, all efforts to resuscitate 
him failing 

All of this occurred before the patient 


‘ Radiology April 1035 p 500 
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hours to each of (wo anterior and two 
posterior fields on the pelvis (3) 

In some instances 200 kilovolt x-ray ap- 
paratus supphed the external radiation 
instead of the radon pack and the factors 
used were 200 kv , 4 ma and 0 5 mm cop- 
per filter, which gave an effective wave 
length of 0 16 A Two anterior and two 
posterior ports were radiated at a distance 
of 80 centimeters In 1922, the current 
was raised to S milliampers and more ex- 
ternal radiation was given In about 1924, 
the first attempt was made to divide the 
total dose of \-ray into smaller increments 
given over a period of several days In the 
latter part of the first period, the treatment 
consisted chiefly of radon tubes inserted 
into the cervix in addition to the external 
application of x-rays to the pelvis 

The results of this method of treatment, 
grouping the patients according to Schmitz 
(4), are as follows 

417 Ca<«;s Percentage of Cures 

Group I 02 5 

' II 27 7 

III 13 2 

‘ I\ 1 1 

\ 0 5 

During the next five years, or second 
period, the intracavitary treatment was 
similar to that preceding it With the 
introduction of the water-cooled x-ray tube, 
tile current for the 200 hiloi olt x-rav was 
stepped up to 30 milhamperes, and, at 
about the same tune, gold radon seeds were 
introduced direetl} into the cervix The 
technic for this combination of therapy can 
be bnefi) summed up as follow s 
On the da} of admission the patient 
rccened 480 roentgens, applied to the 
anterior pelvis The factors were 200 
h\ , 10 ma , filter of 0 "> mm copper, field 
20 X 2") cm , distance SO centimeters On 
the following morning under gas and ether 
anesthesia, a biops\ w as obtained The cer- 
i ical os w as dilated and the uterus curetted 
Radon tubes of approximatel} 100 mil- 
licunes each with 1 millimeter platinum 
filter were placed in tandem in the uterine 
ca\ii\ and allowed to remain for an a\er- 
age dose of 2 400 milhcune-hours In- 
terstiti il radiation in the form of gold radon 


seeds having a w r all thickness of 0 3 milli- 
meter was also used in the cervix Seeds of 
from 1 to 2 millicunes were used, and the 
total dosage depended entirely upon the 
diameter of the tumor, varying from 1,600 
to 2,400 miUicune-hours If upon calcu- 
lation sufficient radiation had not been 
administered, another dose of 4S0 roent- 
gens was applied to the posterior pelvis 
with the same factors as those for the 
anterior pelvis In order to avoid over- 
dosing the cervical-rectal septum, it is 
necessary to determine the amount of 
radiation which reaches that point from 
intracavitary, interstitial, and external 
radiation For the intracantary and inter- 
stitial radiation the amount at this pomt 
was estimated by means of factors, as out- 
lined by Mattick and Stenstrom (5) For 
the external radiation the customary iso- 
dose charts were used Practical ex- 
perience has shown that this area wall 
tolerate one and one-half skin erythema 
doses Often it w r as found necessary to 
repeat this cycle of radiation after three 
months 

Among the complications incident to 
these therapeutic procedures, may be men- 
tioned the dissemination of infection as a 
result of seed implantation, but in our ex- 
perience this is rare Another complication 
is the formation of fistula;, but when most 
of the cases treated are far advanced, this 
complication is to be expected if an honest 
effort is made to combat the disease 

The results from this method of treat- 
ment are as follows 

in 1930, 953 cases (including the 417 

PREVIOUSLX REPORTED) 

Group I 03 1 per cent of cures 

II 12 7 ' 

HI 17 8 

IV 3 0 ' 

V 10 2 

In comparing these figures, there is a 
gain in Group I of 0 96 per cent , m Group 
II, IS per cent in Group III, 14 S per 
cent, and in group V, 56 9 per cent Group 
IV shows a loss of 0 91 per cent which is 
insignificant These results show an 1 m- 
prorement m percentage except m Group 
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§kM 0ST discussions of cancer of the The third period deals with the use of 
llll w 1 cervix deal wjth etiology, sympto- 4-gram pack apphcations, the protraction 
matology, diagnosis, and treat- of the \-ray treatments, and the internal 
ment The first three are important, but application of radium tubes and radon 
this paper will deal entirely with the last, seeds, the last period deals with the 4 5- 
namely, the types of treatment which have gram radium pack, augmented by tubes, 
been used at the State Institute for the seeds, and x-ray 

Study of Malignant Disease, in Buffalo, In the first period, between 1919 and 
since 1913, with a report of some of the 1925, treatment of cancer of the cervix was 
end-results The treatment of this disease rendered by means of radon tubes, radon 
is primarily a radiologic problem, either pack, and 200 kilovolt x-rays In 1913, the 
radium or \-ray can be apphed to the Clime received a donation of 50 milligrams 
cervix both externally and internally and, of radium from a prominent Buffalo woman 
since the response of the tumor is in part who m the later years of her live suffered 
proportional to the amount of radiation from carcinoma of both breasts During 
apphed, the trend has been to increase 1920, 2 grams of radium were purchased 
the total amount of radiation delivered and placed m solution, and m 1921 the 
into the organ first 200 kilovolt x-ray machine was m- 

In evaluating the end-results of any form stalled Therefore, because of the made- 
of treatment, it is customary to mclude quacy of the therapeutic agents at band at 
only those patients who have been under that time, it is needless to report what was 
observation for at least five years Never- accomplished prior to 1919 


theless, since radiation methods have been 
changing so rapidly, a consideration of the 
treatment of patients who have been ob- 
served for less than five years may be of 
value from tune to tune Unfortunately, 
at our Clinic, a large majority of the 
patients are suffering from far-advanced 
lesions, making it even more difficult to 
evaluate the improvements in technic un- 
der these circumstances In dealing with 


The surgical preparation for the intro- 
duction of the intracavitary radiation will 
be omitted here bcause it is quite usual and 
familiar to us all A biopsy specimen was, 
of course, obtained from each patient 
Intracavitary radiation m the form of a 50- 
milkgram radium tube filtered through the 
equivalent of 1 0 millimeter of platinum 
was used until 1920, after which time radon 
tubes were used, the dosage ranging from 


this type of material, any improvement in 
the immediate results would be in the 
nature of a gam 

An endeavor has been made to divide 
the therapy given at this Clime into defi- 
nite period groups 

First period — from 1919 to 1925 Cli 

Second — ' 1925 to 1930 (2) 

Third — 1930 to 1935 

Fourth — ' 1935 to the present time 

The technic and results of therapy in 
the first two periods have been published 
(1 and 2) and will be reviewed very briefly 


1,400 to 3,100 millicune-hours 
External radiation was apphed by means 
of a radon pack, the rays of which were 
filtered through 0 5 mm silver, 2 mm 
brass, 1 mm aluminum, and 1 mm rubber 
The pack was placed on the anterior and 
posterior abdomen for 6,000 mdhcune- 
hours to each s km area Durmg 1922, the 
square pack was replaced byarotatingpack, 
and the filter remained the same with the 
exception of the silver, which was omitted 
The dosage was about 5,500 milhcune- 
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hours to each of two anterior and two 
posterior fields on the pelvis (3) 

In some instances 200 kilovolt x-ray ap- 
paratus supphcd the external radiation 
instead of the radon pack and the factors 
used were 200 kv , 4 ma and 0 5 mm cop- 
per filter, which gave an effective wave 
length of 0 10 A Two anterior and two 
posterior ports were radiated at a distance 
of SO centimeters In 1922, the current 
was raised to S milliampers and more ex- 
ternal radiation was given In about 1924, 
the first attempt was made to divide the 
total dose of x-ray into smaller increments 
given over a period of several days In the 
latter part of the first period, the treatment 
consisted chiefly of radon tubes inserted 
into the cervix in addition to the external 
application of x-rays to the pelvis 

The results of this method of treatment, 
grouping the patients according to Schmitz 
(4), are as follows 

417 Cases Percentage of Cures 

Group I 02 5 

II 27 7 

* III 13 2 

IV 1 1 

"V 0 5 

During the next file years, or second 
period, the intracavitary treatment was 
similar to that preceding it With the 
introduction of the w f ater-cooled x-ray tube, 
the current for the 200 kilovolt x-ray was 
stepped up to 10 milhamperes, and, at 
about the same tune, gold radon seeds were 
introduced directly into the cervix The 
technic for this combination of therapy can 
be briefl} summed up as follows 
On the dai of admission the patient 
recened 4SQ roentgens, applied to the 
anterior pelvis The factors were 200 
h\ 10 ma , filter of 0 5 mm copper, field 
20 X 23 cm , distance SO centimeters On 
the following morning under gas and ether 
anesthesia, a biopsi w as obtained The cer- 
\ ical os w as dilated and the uterus curetted 
Radon tubes of approximateh 100 mil- 
hcunis ‘-ich with 1 millimeter platinum 
idler were placid m tandem in the uterine 
ca\it\ uid allowed to remain for an a\er- 
igi dose of 2 400 imlhcune hours In- 
terstitial radiation in the form of gold radon 


seeds having a wall thickness of 0 3 milli- 
meter was also used m the cervix Seeds of 
from 1 to 2 millicunes were used, and the 
total dosage depended entirely upon the 
diameter of the tumor, varying from 1,600 
to 2,400 millicune-hours If upon calcu- 
lation sufficient radiation had not been 
administered, another dose of 480 roent- 
gens was apphed to the posterior pel ns 
with the same factors as those for the 
anterior pelvis In order to avoid over- 
dosing the cervical-rectal septum, it is 
necessary to determine the amount of 
radiation which reaches that point from 
intracavitary, interstitial, and external 
radiation For the intracavitary and inter- 
stitial radiation the amount at this point 
was estimated by means of factors, as out- 
lined by Mattiek and Stenstrom (5) For 
the external radiation the customary iso- 
dose charts were used Practical ex- 
perience has shown that this area wall 
tolerate one and one-half skm erythema 
doses Often it was found necessary to 
repeat this cycle of radiation after three 
months 

Among the complications incident to 
these therapeutic procedures, may be men- 
tioned the dissemination of infection as a 
result of seed implantation, but in our ex- 
perience this is rare Another complication 
is the formation of fistula;, but when most 
of the cases treated are far advanced, this 
complication is to be expected if an honest 
effort is made to combat the disease 

The results from this method of treat- 
ment are as follows 

in 193G, 955 cases (including the 417 

PRDl IOUSL1 REPORTED) 

Group I 03 1 per cent of cures 

II 32 7 

III 17 S 

IV 10 

V 10 2 

In comparing these figures, there is a 
gam in Group I of 0 9(> per cent, in Group 
II, IS per cent, in Group III, 34 S per 
cent, and in group V, 50 9 per cent Group 
IV shows a loss of 0 91 per cent which is 
insignificant These results show an lm- 
proiement in percentage except in Group 
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IV, and methods must be devised by which 
more of those cases can be salvaged 

The purchase of an additional 5 775 
grams of radium in 1930 made possible the 
construction of a 4-gram radium pack The 
use of this therapeutic agent for external 
radiation played a prominent part m the 
therapy of cancer of the cervix during the 
third period of 1930 to 1935 This was a 
period of experimentation to establish a 
suitable procedure with this instrument 
about which little was known at that time 
A description of this pack has been pub- 
lished (G) 

Protracted radiation was commg into 
vogue and that, together -with the new 
pack, necessitated that some time be spent 
in orienting ourselves with respect to the 
two A variety of technics were used, in- 
cluding one large anterior and one large 
posterior field with a radium skin distance 
of 15, 20, or 25 centimeters The last, 
because of the low intensity of the radi- 
ation, w as found to be impractical At the 
shorter distance of 10 or 15 centimeters, 
the amount of radiation reaching the mid- 
pelvis was found to be inadequate to cope 
with the disease 

A four-field technic was next used in 
order to increase the amount of radiation 
reaching a point at the center of the pelvis 
Two anterior and two posterior fields were 
used, the beams inclining slightly toward 
the mid-line This resulted m an appreci- 
able gam m relative depth dose, but, be- 
cause this was not enough to eradicate the 
disease, this pack was discontinued in 1935 

In view of the recent knowledge con- 
cerning skm tolerance, it was found that 
many of these patients received madequate 
treatment during the period from 1930 to 
1935 All of these patients however, were 
suffering with far-advanced disease, bemg 
in Group IV, and it is difficult to compare 
the end-results with those of the two pre- 
vious periods m which all of the groups 
were represented It must be said, how- 
ever, that some of these patients treated 
with the four-field technic did get a regres- 
sion of the cervical lesion, but the pelvic 
metastases were not influenced The in- 


tracavitary and interstitial radiation re 
mamed about the same, except that the 
element was substituted for radon 
The constant desire to deliver more 
radiation mto the pel ns caused our physi- 
cist to design a new type of pack or bomb, 
which, according to accurate measurement, 
delivers 50 per cent more radiation at 10 
centimeters depth than did the former 
4-gram pack (7) In the construction of 
this pack, a method of three-field cross- 
firing was used The pack was designed in 
order that the optimum depth intensity 
might be obtained in the pelvic region, and 
is especially adapted for use m the treat 
ment of uterine, cervical, ovarian, bladder, 
and rectal lesions The pack consists of 
three separate compartments each holding 
a tray 3X6 cm and containing 1 5 grams 
of radium A skm distance of 10 centi- 
meters is used The rays from three sec- 
tions are directed so as to converge from 
4 to 12 centimeters below the skm The 
three separate fields measure 5 5 X 9 5 cm 
with the long axes parallel The compart- 
ments are separated from one another by 
3 cm of lead The secondary filters at the 
base of the pack, which come in direct 
contact with the skm, are 1 0 mm of cop- 
per and 1 0 mm of aluminum The base 
of the pack is curved so that it conforms 
quite well to the contour of the average 
pelvis 

To date, only 12 uterine patients have 
been treated with thus pack, the reason 
being that the treatment consumes con- 
siderable time and the pack is used on 
patients suffering from cancer in other 
parts of the body All of the patients thus 
treated were suffering from far-advanced 
cancer, all bemg in Group IV (Schmitz) 
Perhaps this was not a fan test, but if the 
results are satisfactory m Group IV, it 
seems logical to assume that the results in 
the earlier stages will be more satisfactory 
Of the 12 uterine patients who have been 
treated with this pack to date, seven were 
under 40 years of age and five were between 
40 and 59 years, showing that the most 
favorable cases were not selected with re- 
gard to age or amount of nnolvement 
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The pathologic grouping seemed to have no 
bearing on the result, as all types were 
encountered, from the pearl cell to the very 
anaplastic type of carcinoma 

Three methods were used, but the first 
t\\ o have been discarded and the third only 
is now in use The first method consisted 
of 2S da)s of treatment, alternating an- 
terior and potenor fields daily, so that the 
anterior pelvis received 14 treatments with 
one day intervening, and the posterior 
pelvis likewise The length of treatment 
u as 3 hours and 52 minutes, each applica- 
tion delivering 400 roentgens per field, 
each day of treatment The calculated 
cumulative skin dose was 3,760 roentgens 
with a total tumor dose of 4,900 roent- 
gens The second method continued the 
treatment over a period of 50 days, 25 
treatments anteriorly and 25 posteriorly, 
with a daily increment of 200 roentgens, 
requiring 1 hour and 56 minutes to deliver 
tins dose to the tissues Thus, 4,375 roent- 
gens were delivered into the tumor with a 
cumulative skm dose of 3,530 roentgens 
This method caused irritation to the blad- 
der and quite a severe reaction near the 
trigone Three days after completion of 
the treatment, the skin blistered and later 
peeled and tanned The tumor was di- 
minished after three months, but some re- 
mained, interstitial radiation was used in 
the cervix and intracavitary in the uterus 
Last examination revealed induration in 
the left broad ligament area 
The remaining 10 patients were treated 
o\er a period of 20 da^s, with a daily in- 
crement of 500 roentgens per day which 
consumed four hours and 50 minutes The 
details of the treatment will not be noted 
here, but the dosage varied between 4,900 
and 5,500 roentgens in the tumor, and the 
cumulative dose on the skm between 3,530 
ind 4,090 roentgens Tins, considering the 
van mg sues of individuals, is quite a 
constant average and the variation is not 
great 

During the first week of the treatment 
the patients experience nausea and vomit- 
ing, but these subside and plivsieal im- 
provement is noted Skm reaction begins 


to appear during the last week of treat- 
ment, first being evidenced as a definite 
reddemng of the skm, or copper color, 
with the formation of vesicles and des- 
quamation, reaching its peak about two 
weeks after the conclusion of treatment 
These skm changes are only temporary 
and the skm again becomes normal 

While the results from this method are 
in some patients satisfactory, yet the de- 
sired results of a spectacular improvement 
are not noted The first treatments were 
given m January, 1925, and following 
treatment four patients are still considered 
hopeless, two hav e died, four have received 
some palliation but not a total disappear- 
ance of the tumor, and one is a very recent 
case the result of which has not been de- 
termined 

This was an experiment in patients who 
were suffering from a type of growth which 
in our experience has not responded to 
other types of therapy, and an effort was 
made to try this type of radiation, believ- 
ing that 50 per cent more radiation into 
the pelvis would give more gratifying re- 
sults Some of the patients in this senes 
received further radiation three or four 
months after external radiation, four re- 
ceived intracavitary radiation by means 
of tandem radium tubes, one had intersti- 
tial radiation in the form of gold radon 
seeds, two received seeds and intracavitary 
radiation, and one intracavitary radiation 
and 200 kilovolt x-ray 

This is a very small group of hopeless 
cases, but the effort being made to help 
these unfortunate individuals ivill be con- 
tinued, not alone in the cervix cases but in 
the far-advanced rectal, bladder, and 
ovarian cases as well Our hope is that 
some day a suitable method wall be devised 
whereby more of the far-advanced group 
will be salvaged No glowing results have 
been set forth here, but only a report of an 
effort being made to find out how much 
more radiation can be delivered to the 
pelvis w ltli the therapeutic agents at hand 
At the present time we know of the results 
obtained with the use of higher voltage, 
bv changing the wave length of the 200 
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kilovolt x-ray by means of heavy filtration, 
but again this is impossible with the set-up 
at our Clinic at the present time Perhaps 
someone will find out what not to do, which 
is often as important as what to do 
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SYPHILIS OF THE ESOPHAGUS 

By PHILIP S AVERY, M D , New Brunmick, N J 


S YPHILIS of the esophagus, like gas- 
tric syphilis or syphilis of other por- 
tions of the alimentary tract, presents 
many problems, the chief of which is 
probably diagnosis Unfortunately there 
is little available information on this sub- 
ject in the literature While syphilis of the 
esophagus has been recognized for the past 
two centuries, there have been only oc- 
casional reports on the subject One 
author states that there have been less than 
100 cases reported, and of these, many are 
not proven or authentic When we consider 


(1) No indications for operation and 
surgical-pathologic confirmation 

(2) Amenability to treatment 

(3) Similarity to other lesions and co- 
existence with them 

(4) Difficulty in securing biopsy ma- 
terial 

(5) N on-recognition of lesionsby esopha- 
goscopist or failure to make the esopha- 
goscopic examination 

(6) Infrequent postmortem confirma- 
tion — the esophagus is seldom examined 

We are agam confronted by the problem 



1 iK 1 l lint examination Fig 1 B I irst examination 


tin. problem from the diagnostic point of 
realizing how often it is almost im- 
possible to pro\e this diagnosis, even when 
ill signs point to this condition, it is not 
difficult to understand win there is such a 
paucitv of authentic literature Lack of 
confirmation of diagnosis innv be attribut- 
able in large part to the following factors 


of \ery few available statistics as to the 
incidence of svphilis of the esophagus 
There is no doubt, however, that it is an 
unusual disease We know that svphilis 
attacks the gastro-intestmal tract less fre- 
quentlv than other portions of the bod}, 
with the exception of the mouth and 
pharv nx, and is less commonlv found in the 
12 5 
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-kilovolt \-ray by means of heavy filtration, 
but again this is impossible with the set-up 
at our Clime at the present time Perhaps 
someone will find out what not to do, which 
is often as important as what to do 
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Tig 1 first examination Fig 4 Second examination 


importance in diagnosis Patients rarely 
ha\e pain though there may be some with 
lan ngeal in\ oh ement The onset of the 
dysphagia is gradual, often of from four to 
twche months' duration, and dysphagia 
increases as stenosis becomes more ad- 
\ anced The patient at first has difficulty 
onh in swallowing solids, then semi-solids, 
and finally liquids Loss of w eight, anemia, 
and asthenia occur only in late stages and 
result from loss of food as well as from 
sy plnhtie toxemia 

The diagnosis is difficult A carefully 
taken history is of extreme importance , it 
must rule out the possibility of chemical 
causes such as the sw allow mg of a corrosu c, 
or the possibihtx of other trauma as a 
causa tn p factor A histon of gradual 
painless onset with transitory periods 
of desphagn followed b\ symptom-free 
periods is of importance Diagnosis while 
still difficult has been facilitated in recent 
\eirs b\ roentgen studx , csophagoseopy 
md serologic uncstigatious I he x-ra\ 


examination is of paramount importance, 
the w ell trained roentgenologist wall usually 
recognize ordinary" lesions and will differen- 
tiate between carcinoma and syphilis 
Esophagoscopic examination is extremely 
important, unfortunately", many" well- 
tramed esophagoscopists, as well as roent- 
genologists, have seen few syphilitic lesions 
of the esophagus and are unfamiliar with 
their appearance It is readily conceivable 
that syphilitic sclerosis of the esophagus 
with stenosis wall present no characteristic 
findings on esophagoscopic examination 
A positive Wassermann is, of course, im- 
portant, but a negatixe reaction certainly 
docs not exclude a diagnosis of syphilis of 
the esophagus All a\ T ailable diagnostic 
facilities must be used and the findings sup- 
ported by careful history' and clinical study 
All other diseases to which the esophagus is 
susceptible must be excluded Some of 
the conditions to be considered in differen- 
tial diagnosis arc (1) carcinoma (2) 
tuberculous ulcerations (}) esophagitis 
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Tig 2-/1 Second examination Fig 2-B Second examination 


esophagus than in other portions of the gumma and the contractural sclerosis m 
alimentary tract ^ Lawrence states that the tertiary stage Esophagitis occurs 
syphilis of the esophagus is diagnosed as more often m the middle half, while gum- 
such in only one or two of every thousand mas are usually m the upper or lower thirds 
cases in which lesions are present Lu- There may be mduration and spasm A 
kens and Ono found in the literature only gumma may ulcerate and rupture Dila- 
12 cases of tracheo-esophageal fistula at- tation above the lesion is usually not a 
tnbutable to syphilis Another author striking characteristic Sclerosis and con- 
found four syphilitic lesions of the esopha- tracture may become pronounced, with 
gus in 350 consecutive cases of dys- almost complete stenosis It is to be 
phagia, while still another writer claims remembered that the appearance of the 
that thousands of esophageal examinations syphilitic ulcer may be largely influenced 
may be made without finding a single case by secondary infection, and may present 
of syphilitic involvement Myerson claims much the same picture as tuberculous or 
that from 95 to 98 per cent of all esophageal carcinomatous ulceration Cases have also 
lesions m adults are carcinomas Even been reported in which the lesion is pn- 
though we admit that syphilis of the manly outside the esophagus, but the 
esophagus is occasionally unrecognized, it esophagus is secondanly involved 
must still be considered a lesion, the diag- The symptomatology of this condition 
nosis of which is seldom estabhshed is similar in many respects to other steno- 

The disease exhibits the same pathologic sing lesions of the esophagus There are 
changes as those which occur in syphilis of relatively no early symptoms There may 
other portions of the gastro-mtestmal tract be transitory periods of dysphagia in the 
Rarely is it in the congenital form, but it stage of inflammation, or esophagitis fol- 
does occur There is an esophagitis m the lowed by penods of freedom from any 
secondary stage often associated with mu- symptoms A history of transitory at- 
cous plaques and ulceration We find the tacks of mild dysphagia is of the greatest 
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■was sent into the hospital for a second 
study about two months following his first 
x-ray examination Very definite improve- 
ment is indicated (Fig 4) No esopha- 
goscopic exammation was made of this 
patient 

The two cases reported m this paper 
present the usual difficulties m diagnosis 
The first case has a typical history of 
intermittent attacks of mild dysphagia over 
a penod of months, followed by almost 
complete esophageal obstruction Chemi- 
cal or mechamcal trauma has been ruled 
out and the Wassermann reaction was four 
plus Malignancy and other types of le- 
sions are rather well excluded by the x-ray 
and bronchoscopic examinations The very 
definite improvement following dilatation 
and anti-syphilitic treatment is of great 
importance m confirming the diagnosis 

The diagnosis in the second case is a 
little more difficult in that the Wassermann 
vas negative and there was no broncho- 
scopic exanunation The history is of ex- 
treme importance , as previously stated, this 
man i\ as supposed to have had an inoper- 
able carcinoma of the head of the pancreas 
but made a complete recovery on anti- 
syphihtic treatment Immediately after 
the first x-ray exammation of the esopha- 
gus, the patient was again put on iodides 
and mercury Improvement was rapid, 
so that the man was soon symptom-free 
Subsequent x-raj exammation confirms the 
clinical improi ement The amenability to 


treatment seems to rather definitely estab- 
lish the diagnosis m this case 

SUMMARY 

The literature covering the subject of 
syphilis of the esophagus is briefly re- 
newed Comment is made concerning the 
absence of any large number of case re- 
ports of this disease of the esophagus The 
factors are discussed which are responsible 
for the difficulty in establishing and con- 
firming the diagnosis Two cases are re- 
ported m which the diagnosis is definitely 
verified 

CONCLUSIONS 

(1) Syphilis of the esophagus is rare, 
it is probably not as unco mm on as is now 
supposed and many cases may go unrec- 
ognized 

(2) It is difficult to diagnose 

(3) Roentgen, esophagoscopic, serolo- 
gic, and biopsy examinations are impor- 
tant 

(4) Prognosis is important 

(5) Treatment consists of the following 
anti-syphilitic, dilatation and local, die- 
tetic 
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from chemical causes, (4) congemtal 
stenosis, (5) cardiospasm, (6) neurologic 
conditions, (7) extra-esophageal and medi- 
astinal lesions as aneurysms, tumors, and 
diverticula 

Prognosis is good except in advanced 
stenosis, being of particular importance to 
the patient who may be thought to have 
esophageal carcinoma but in whom malig- 
nancy can be excluded Extreme con- 
tractual sclerosis and stenosis are difficult 
to treat The treatment in the early stages 
is the same as that for syphilis In the late 
stages, successful treatment can be earned 
out only by the esophagoscopist, when 
stenosis is present due to sclerosis Direct 
treatment of ulcerations by the esopha- 
goscopist is considered important by some 
Esophageal dilatation is necessary in sten- 
osis Diet must be regulated according to 
the ability of the patient to take food, it 
may be necessary to resort to other than 
oral methods of feeding in extreme cases 
Some patients may benefit from gastros- 
tomy and the value of this procedure should 
not be overlooked No doubt each indi- 
vidual patient presents a problem distinct 
in itself as to the course of treatment 

Two cases of syphilis of the esophagus in 
which the diagnosis is rather well estab- 
lished, are presented The first patient 
was a white male, 41 years of age, a 
plumber by trade, who gave a history of 
difficulty in swallowing for the past eight 
weeks, the dysphagia increasing in seventy 
until finally he was able to swallow only 
liquids He also admitted that for several 
months he had expenenced transitory at- 
tacks of mild dysphagia One month pre- 
vious to our first examination, he was 
treated by an esophagoscopist who dilated 
his esophagus This treatment was fol- 
lowed by a penod of severe pa in and in- 
ability to swallow He refused further 
treatment and four weeks later presented 
himself for examination He had lost 50 
pounds in weight, being able to swallow 
only hquids, which he vomited within five 
minutes There was no history of chemical 
or other form of trauma to cause a stenosis 

The physical examination was negative 


except for the evident loss of weight 
There was a mild secondary anemia, and 
the complement fixation reaction was foui 
plus X-ray examination showed a scleros- 
ing lesion of the esophagus with almost 
complete stenosis (Figs 1 -A and 1-B) 

Esophagoscopic examination was made 
and the following report given “Narrow- 
ing at 24 inches from teeth, aperture cen- 
tral and y 4 inch m diameter, not irregular, 
fibrous and tough, no ulcerations, dilated 
with filiform bougie Diagnosis esopha- 
geal stenosis, fibrotic in character, non- 
malignant, due to syphilis ” 

This patient was treated for a penod of 
about nine months, the therapy consisting 
of repeated dilatation and systemic treat- 
ment He was then sent m for a second 
roentgen study, the results of which are 
shown m Figures 2 -A and 2 -B The man 
had regamed his lost weight, was able to 
eat almost any type of food, and reported 
that he "felt fine ” 

The second case was that of a man nearly 
sixty years of age, sent in for esophageal 
x-ray examination because of difficulty in 
swallowing The dysphagia had been 
noted at intervals for several weeks 
There were no symptoms other than the 
dysphagia, neither was there any history 
of trauma, chemical or otherwise X-ray 
study revealed a lesion of the esophagus 
(Fig 3) The history obtained, from the 
physician in charge of this case is of par 
ticular importance Eight years previous 
to the onset of the present trouble this 
patient developed a condition which was 
diagnosed as inoperable carcinoma of the 
head of the pancreas He was advised 
against operative interference by several 
surgeons in different cities His Wasser- 
mann was negative but nevertheless he was 
put on active anti-syphihtic treatment, 
chiefly iodides and mercury His recovery 
was rapid and apparently complete cure 
was obtained In new of this history, the 
patient was again treated with iodides and 
mercury Improvement was noted shortly 
after treatment was begun and soon the 
patient was free from all symptoms, the 
dysphagia having entirely disappeared He 
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was sent into the hospital for a second 
study about two months following his first 
\-ray examination Very definite improve- 
ment is indicated (Fig 4) No esopha- 
goscopic examination was made of this 
patient 

The two cases reported m this paper 
present the usual difficulties in diagnosis 
The first case has a typical history of 
intermittent attacks of mild dysphagia over 
a period of months, followed by almost 
complete esophageal obstruction Chemi- 
cal or mechamcal trauma has been ruled 
out and the Wassermann reaction was four 
plus Malignancy and other types of le- 
sions are rather well excluded by the x-ray 
and bronchoscopic examinations The very 
definite improvement following dilatation 
and anti-syphihtic treatment is of great 
importance in confirming the diagnosis 
The diagnosis in the second case is a 
little more difficult in that the Wassermann 
was negative and there was no broncho- 
scopic examination The history is of ex- 
treme importance , as previously stated, this 
man was supposed to have had an inoper- 
able carcinoma of the head of the pancreas 
but made a complete recovery on anti- 
s } pluhtic treatment Immediately after 
die first x-ray examination of the esopha- 
gus, the patient was again put on iodides 
and mercury Improvement was rapid, 
so that the man was soon symptom-free 
Subsequent x-ray examination confirms the 
clinical improvement The amenability to 


treatment seems to rather definitely estab- 
lish the diagnosis m this case 

SUMMARY 

The literature covering the subject of 
syphilis of the esophagus is briefly re- 
viewed Comment is made concerning the 
absence of any large number of case re- 
ports of this disease of the esophagus The 
factors are discussed which are responsible 
for the difficulty in establishing and con- 
firming the diagnosis Two cases are re- 
ported in which the diagnosis is definitely 
verified 

CONCLUSIONS 

(1) Syphilis of the esophagus is rare, 
it is probably not as uncommon as is now 
supposed, and many cases may go unrec- 
ognized 

(2) It is difficult to diagnose 

(3) Roentgen, esophagoscopic, serolo- 
gic, and biopsy examinations are impor- 
tant 

(4) Prognosis is important 

(5) Treatment consists of the follow mg 
anti-syphihtic, dilatation and local, die- 
tetic 
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RADIORESISTANT EWING SARCOMAS OF BONE 

By ALEXANDER BRUNSCHWIG, MD.FACS, Chicago 

From the Department of Surgery and Division of Roentgenology of the Department of Medicine the 

University of Chicago Climes 


I IT is frequently stated, sometimes with 
emphasis, that Ewing sarcomas of bone 
are quite radiosensitive because they 
usually show marked regression following 
irradiation However, the use of the 
term “radiosensitive” to indicate mere re- 
gression following irradiation should not 
be encouraged, because such a usage con- 
fuses the true issue, which is complete 
destruction or prolonged growth restraint 
of malignant neoplasms by irradiation 
The large number of failures recorded 
for irradiation in the treatment of Ewing 
sarcoma are of limited significance m es- 
tablishing its real value, because m the 
majority of cases the technics employed 
are now obsolete and the high mortality m 
Ewing sarcoma is the result of very early 
metastases There are, mdeed, few re- 
ports m which the neoplasm was biopsied, 
treated by irradiation alone, and, m the 
event of death, the irradiated primary tu- 
mor site examined histologically, with cor- 
relation of dosage and effects upon the tu- 
mor 

That Ewing sarcomas may be radiosen- 
sitive to the point of being destroyed or 
clinically controlled for long periods by ir- 
radiation alone is shown by the following 
reports of biopsied cases 


In addition to these cases, Bloodgood (3) 
cited two cases m which biopsy demon- 
strated the presence of Ewing sarcoma, 
one in the lower end of the fibula, and one 
m the shaft of the tibia in which local ap- 
plication of radium appears to have con- 
trolled the process locally for at least five 
and six years, respectively Details of the 
amount of radium used and method of ap- 
plication were not given 

In contrast to the above cases, the fol- 
lowmg observations upon three patients 
followed in the University of Chicago Clin- 
ics are recorded All of them died from 
widely disseminated metastases, and at 
necropsy, performed m the Department of 
Pathology of the University of Chicago, 
opportunity was afforded to study the ir- 
radiated primary tumor sites 

The physical factors in the irradiation 
(see below) were 200 kv , 25 ma , 50 
cm F S D , 1 mm Cu plus 1 mm A1 filtra- 
tion , intensity, 3S to 42 r per mmute 
In Cases II and III, a typical radio-epi- 
thebtis developed, the degree of which in- 
dicated that a maximum safe normal tis- 
sue tolerance dose had been given In 
Case I, the skin was unusually resistant and 
accordmgly more irradiation was given 
than m the other cases Experience has 


TABLE i 


Author 

Location of 

Tumor 

Irradiation 

Result 

(1) , , 
Phemister (1931) 

Rt clavicle Biopsy 
Ewing sai^oma 

8 x ra> treatments at 140 kv , 
2- to 3-day intervals to 
total dose of */* erythema 
dose ’ Two months later 
two more treatments at 2- 
week intervals front and 
back over clavicle to total 
of 1 erythema dose.’ 

Outer V, of clavicle and 
surrounding soft tissues 
removed four and one half 
mouths after biopsy Mi 
croscopic sections showed 
no tumor Patient alive 

and well 9 years and 8 
months later 

(2) 

Stewart Harrison 
(1935) 

Shaft of humerus with 
metastases (?) to 
scapula Biopsy of 
primary growth 

Ewing sarcoma 

Protracted x-radiation 

1 300 r to anterior port and 

1 300 r to posterior port. 
Scapula also treated but 
dosage was not given 

Well three and one half j ears 
after treatment 

Same as (2) 

Palatine bones 
Biopsy Ewing sar- 
coma 

‘Protracted x-radiation” 
details not given 

Well 2 tears and 2 months 
after treatment 

= ============= " 32S 
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shown that, once a neoplasm has survived 
amounts of irradiation similar to those 
given above and which produce a severe de- 
gree of epithehtis, there is practically no 
possibility of destroying it by subsequent 
irradiation given accordmg to any one of 
several technics now in vogue Hence, the 
cases of Ewing sarcoma cited above ex- 
hibited practically a maximum degree of 
radioresistance in terms of the technic of 
treatment employed (modified Coutard) 
Radiosensitivity is one of the most com- 
plex questions in the cytobiology of malig- 
nant tumors The factors concerned are 
little or not at all understood For a long 
time it was held that radiosensitivity was 
directly proportional to anaplasia, but ex- 
perience has shown many exceptions to this 
rule There are no accurate methods of de- 
termining m advance the degree of radio- 
sensitivity of any given neoplasm This 
constitutes one of the major disadvantages 
of irradiation therapy for operable malig- 
nant neoplasms in which there is reasonable 
indication that metastases have not oc- 
curred 

From experience in irradiation of malig- 
nant tumors m general, it would seem that 


radiosensitivity vanes widely within most 
groups of tumors and even among any se- 
nes that are histologically similar The 
above studies indicate that among Ewing 
sarcomas there is a wide vanation m radio- 
sensitivity 

SUMMARY 

Ewing sarcomas of bone exhibit a wide 
vanation m radiosensitivity Some may 
be destroyed or restrained for long penods 
by irradiation therapy alone 

Three cases are recorded in which the 
primary growths exhibited a maximum de- 
gree of radioresistance, as shown by histo- 
pathologic studies of the sites of the pn- 
mary growths (obtained at necropsy) 
which had received maximum normal tis- 
sue tolerance doses of 200 kv x-radiation 
The common current conception that all 
Ewing sarcomas of bone are "radiosensi- 
tive” is not justified 
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TABLE II 


Cases 


Pntnarv Growth 


Female aged 24 
jenrs (70 035) 


Left ileum adjacent 
to sacro iliac artic 
illation Biops) 

1 wing sarcoma 


1 


II ' ‘seventh dorsal verte- 

Mnk nged 14 lira with adjacent 
year 1 - (99 5ti2) i soft parts invasion 
Biops\ Ewing 
sarcoma 


Irradiation* 


Irradiation delivered 
to ant and post 
pel vac ports 
1st senes 5 100 r 
2nd senes 2 500 r 
3rd senes 0 3S0 r 
4th senes 2 100 r 


Total IGOSOr 
at intervals from 
Feb 1933,to Apnl 
1934 


Malt 


III 

aged 
v cars 


19 


Right scapula ad 
jacint to glenoid 
Itiopsv Lumg 
sarcoma 


Dosage of 5 000 r to 
10 X 20 cm portal 
over spme Irra 
dmtion delivered 
in 34 dav s 


\ total dose ofG320r 
to am and post 
, portals JO X 20 
! Cln including 
scapula and slioul 
1 tier joint Irra ! 
! dial ion delivered I 
in 29 davs 


Clinical Course 


Died 17 months after 
initial senes of 
bronchopneumonia 
and widespread 
metastases 


Died 9 months after 
treatment Dis 
seminatcd metn 
staves 


Died twelve and one 
half months after 
treatment of ex 
tensive dissenu 
noted metastases 


Histologic Findings 
at Pnraarj Tumor 
Site (Necropsj ) 


Large masses of 
viable and pro 
hferating tumor 
cells m bone and 
adjacent soft parts 


n^ig, expressed r units measured m aMU ulf ioS^inn^ 


Masses of viable pro 
hferating tumor 
cells m vertebra 
and surrounding 
muscles and hga- 
ments 

Masses of viable 
tumor cells in Ixme 
at primorv sue and 
extending beneath 
suprascapular 

muscles 



SMALL INTESTINE— INFLAMMATORy LESIONS AND ACCOMPANYING 

REACTIONS 1 * * 


By LEWIS GREGORY COLE, M D , and ROBERT E POUND, M 


-rm-HE subject, “Inflammatory Lesions 

I and Accompanying Reactions,” is so 
extensive that we thought it best to ap- 
proach the discussion under four mam 
divisions These are apt to overlap, and, 
under any circumstances, should be con- 
sidered merely arbitrary divisions Your 
attention will be directed to these similari- 
ties as they occur The four main divisions 
are as follows 

(A) Normal, 

( B ) Interference with motor phenomena, 

(C) Products of inflammation, 

(D) Reactions m certain systemic di- 
seases 

As the radiologic technic employed in 
making gastro-intestinal examinations 
vanes so widely m the hands of different 
physicians, it is necessary to present the 
normal, secured under the same techmcal 
conditions as the abnormal, in order to 
have an adequate control Six ounces of a 
mixture of banum and water of a consist- 
ency comparable to thick cream is given on 
a fasting stomach We msist upon over- 
night fasting as it is essential for the small 
intestine to be absolutely empty The 
films are made at intervals which vary ac- 
cording to the type of case under considera- 
tion Two very important techmcal fac- 
tors are rapid screens and a maximum ex- 
posure time of a quarter of a second A 
maximum exposure of a tenth of a second 
is preferable as the minor motor phe- 
nomena are so rapid that speed is de- 
manded to secure detail The normal rate 
of progress of the barium through the 
small intestine has a wide individual 
physiologic variation Usually the head of 
the barium column enters the cecum within 
from two to four hours The mucosal pat- 
tern and the general characteristics of the 

1 Read before the Radiological Society of North 

America at the Twenty first Annual Meeting at 

Detroit, Dec 2—6 1935 


D , New York Cit\ 

two main divisions of the mesenteric small 
intestine are distinctive and fairly con- 
sistent The division of the small intestine 
radiologically mto six distinct groups has 
been described before this Society and ap 
peared m 1927 in its Journal 5 As we may 
later refer to an area being in a certain 
group, it is wise to review this division 
A schematic drawing to illustrate this 
division shows groups one, two, three, four, 
five, and six, and a slide demonstrating 
these groupings in a patient * Group one, 
duodenum, group two, consists of coils in 
the upper left quadrant, group three, lo- 
cated m the lower left quadrant The di- 
rections of the coils m these groups is 
transverse, that is, across the abdomen 
Group four is located m the mid-line and the 
coils, finger-like in appearance, with the 
lumen running m a vertical direction, group 
five is located m the right lumbar region, 
group six is the terminal group of coils in the 
lower right quadrant , in the fourth and fifth 
groups you will mote that the direction of 
the lumen is chiefly vertical, although it may 
be a mixture of both transverse and vertical 
In observing these groups, the banum passed 
uninterruptedly through the various coils 
mto the cecum There was no delay m any 
particular group, and the charactenstics of 
the vanous segments correspond to the 
normal 

Interference with Motor Phenomena — 
Lesions of an inflammatory character or 
those associated with some process which 
has an inflammatory reaction as a back- 
ground, affect the motor characteristics of 
the small mtestme through three different 
channels, namely, innervation, blood sup- 
ply, and mechanics Innervation is a term 
used in the broad sense and must not be 

j The Anatomy of the Normal Small Intestine as 
Observed Roentgenographically Russell W Morse 
and Lewis Gregory Cole Radiology February 
1927 S, 149-153 

i Reference to slides shown at presentation of paper 
and not to illustrations in article 
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Tig 1 Tig 2 

Tig 1 Ileus Distention nnd arrangement of coils is practically identical with the mechanical obstruc- 

''"rig 2 Enteritis Interference with normal motor phenomena— banum collects in segments similar to the 
reaction seen in the small intestine in an advanced type of ulcerative colitis 


considered as indicating a specific nerve 
reaction alone or a neurologic lesion In 
all cases of this group there is a disruption 
of normal peristaltic action or muscular 
tone or both Since actixity and tone of 
smooth muscle depends upon nerve stimuli, 
the lack of muscular activity ex idenced in 
all cases of this group may be associated 
with changes in innervation This may be 
either general or local These changes in 
imicn ation may ha\ e their origin m the cen- 
tral nervous sj stem but more likely m the 
svmpathetic nervous sxstem The) are 
probably due to a toxic effect or direct 
pressure on Auerbach and Meissner plex- 
uses An allergic phenomenon might be a 
better term if jou can explain allcrg) 
Under this heading we have grouped ileus, 
migraine enteritis and pancreatitis 

Ileus (1 ig /) — This is an atonic dilata- 
tion of the small intestinal coils w ith marked 
distention from gas and isgenerallv consid- 
ered paml)tie It max be associated with 
an mfl animator) process m the peritoneal 
cavitv or max be a reflex manifestation from 


some more remote cause The radiologic 
diagnosis of ileus depends upon the appear- 
ance of the gas-filled coils seen in plain films 
of the abdomen The differentiation from a 
mechanical obstruction, particularly when 
the obstructix e band is in the low r er coils, is 
x r ery difficult and at times impossible The 
presence of gas outlining the colon is more 
often seen m ileus than in a loxx me- 
chanical obstruction, tins may be due to 
the fact that no gas passes through the ob- 
structix e point, or that repeated enemas 
and insertion of a rectal tube liax e emptied 
the colon prior to the time of radiologic m- 
x estigation In some cases it is extremely 
difficult to determine whether or not the 
distention is in the large or small intestine 
or both In these cases it is xxase to inject 
onl) a sufficient amount of enema solution 
to identifx the colon 

Enteritis (Tig 2) — There arc certain 
txpes of acute inflammalorx reactions m- 
x ohing the small intestine and the lym- 
phatic drainage area The smiptoms are 
frequentlx confused xvith an obstructix c 


SMALL INTESTINE— INFLAMMATORY LESIONS AND ACCOMPANYING 

REACTIONS' 

By LEWIS GREGORY COLE, M D , and ROBERT E POUND, M D , New York City 


T 1 ITE subject, “Inflammatory Lesions 
and Accompanymg Reactions,” is so 
extensive that we thought it best to ap- 
proach the discussion under four main 
divisions These are apt to overlap, and, 
under any circumstances, should be con- 
sidered merely arbitrary divisions Your 
attention will be directed to these similari- 
ties as they occur The four mam divisions 
are as follows 

(A) Normal, 

(■ B ) Interference with motor phenomena, 
(C) Products of inflammation, 

(D) Reactions m certain systemic di- 
seases 

As the radiologic technic employed in 
making gastro-intestinal examinations 
vanes so widely in the hands of different 
physicians, it is necessary to present the 
normal, secured under the same technical 
conditions as the abnormal, in order to 
have an adequate control Six ounces of a 
mixture of banum and water of a consist- 
ency comparable to thick cream is given on 
a fasting stomach We insist upon over- 
night fasting as it is essential for the small 
mtestme to be absolutely empty The 
films are made at intervals which vary ac- 
cording to the type of case under considera- 
tion Two very important technical fac- 
tors are rapid screens and a maximum ex- 
posure time of a quarter of a second A 
maximum exposure of a tenth of a second 
is preferable as the minor motor phe- 
nomena are so rapid that speed is de- 
manded to secure detail The normal rate 
of progress of the barium through the 
small mtestme has a wide individual 
physiologic variation Usually the head of 
the banum column enters the cecum within 
from two to four hours The mucosal pat- 
tern and the general characteristics of the 

i Read before the Radiological Society of North 
America at the Twenty first Annual Meeting at 

Detroit, Dec 2-6 1935 


two main divisions of the mesenteric small 
mtestme are distinctive and fairly con- 
sistent The division of the small intestine 
radiologically mto six distinct groups has 
been described before this Society and ap- 
peared in 1927 in its Journal 2 As we may 
later refer to an area bemg m a certain 
group, it is wise to renew this division 
A schematic drawing to illustrate this 
division shows groups one, two, three, four, 
five, and six, and a slide demonstrating 
these groupings in a patient 1 Group one, 
duodenum, group two, consists of coils m 
the upper left quadrant, group three, 1 o 
cated in the lower left quadrant The di- 
rections of the coils m these groups is 
transverse, that is, across the abdomen 
Group four is located in the mid-lme and the 
coils, finger-like in appearance, with the 
lumen running in a vertical direction , group 
five is located m the right lumbar region, 
group six is the terminal group of coils m the 
lower right quadrant , in the fourth and fifth 
groups you will note that the direction of 
the lumen is chiefly vertical, although it may 
be a mixdure of both transverse and vertical 
In observing these groups, the banum passed 
uninterruptedly through the vanous coils 
mto the cecum There was no delay in any 
particular group, and the charaetenstics of 
the vanous segments correspond to the 
normal 

Interference with Motor Phenomena — 
Lesions of an inflammatory character or 
those associated with some process which 
has an inflammatory reaction as a back- 
ground, affect the motor charaetenstics of 
the small mtestme through three different 
channels, namely, innervation, blood sup- 
ply, and mechanics Innervation is a term 
used m the broad sense and must not be 

i The Anatomy of the Normal Small Intestine as 
Observed Roentgenographically Russel] W Morse 
and Lems Gregory Cole Radiologi February 
1927 8, 149—153 

i Reference to slides shown at presentation of paper 
and not to illustrations in article 
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Tig 5 ® 

Tig r . Adhesions between adjacent cods of small intestine Note particular^ the four loops in the mid 

'"'i ig (1 Adhesions of the small intestine to an mflnmnvttorj mesenteric node— loops radiate from the node 
as a central point 


Nellie Pancreatitis - — In acute pancreati- 
tis one may hat c w hat appears to be an ex- 
tension of the inflammatory process m the 
pancreas to adjacent loops of the small in- 
testine, namely, the arc of the duodenum 
and the upper jejunum or second group of 
coils This is evidenced by changes m the 
mucosal pattern, especially noticeable in 
the border of the duodenum adjacent to 
the pancreas and by tarnations in the di- 
ameter of the lumen which may be more 
or less than normal In this film 1 the pan- 
crmtie outline is risible as it is outlined by 
the barium-filled stomach aborc and the 
duodenum below 

\ meutar Vcscntcnc Thrombosis — In 
nusentenc thrombosis the radiologic find- 
ings m plain films are not conclusiv e There 
is one obsert ition which lias been present 
num frequmth than am other natueh 
1 ah of gas If a plain film of a patient w ith 
xMiiptoms of abdominal p mi and accom- 
pomnig cluneal manifestations of obstruc- 
tion ‘■hows \er\ little or no gas the possi- 
biht\ of mesenteric thrombosis should lx 


immediately considered The content of 
the lumen is usually fluid When the loops 
arc filled with a barium meal they sliow r an 
atonic dilatation with no visible peristalsis 
In tins film made at five hours (Fig 4) the 
filled loops arc shown containing only a 
small amount of gas Peristaltic activity 
is practically absent At tw enty-four hours 
there has been but little forward progress, 
and at forty-eight hours the barium has not 
passed out of the small intestine 3 The 
amount of gas is increasing with the tox- 
icity’ and the paralysis is more evident We 
might say in passing that the diagnosis w as 
made on the fi\c-hour examination, but the 
patient refused operation by’ any other 
than her own personal surgeon He was 
away and out of reach for screnty -two 
hours The diagnosis was confirmed 

Vcchaiuca ! — The mechanical obstruc- 
tions secondare to adhesions, winch con- 
strict the lumen by producing strictures 
angulations or rotations (i oh ulus), hare 
bcui described, and the findings are famil- 
iar to ill roentgenologists 3 he festooning 





Fig 3 Fig 4 

Fig 3 Migraine Dilatation of small intestine — diminution in major motor phenomena 
Fig 4 Mesenteric thrombosis Five hour film absence of peristalsis — stagnation of the barium in a few 
small intestinal loops 


lesion of a mechanical type or a peritonitis, 
i e , nausea, vomiting, abdominal pain, ten- 
derness, fever, and absence of the usual diar- 
rhea of enteritis Roentgenographically, the 
findings show a very definite interference 
with the motor phenomena evidenced by a 
marked diminution in activity, a slight 
atony, or dilatation of the filled coils and a 
delay proximal to the area of greatest in- 
volvement The amount of intestinal gas 
is not markedly increased, and the banum 
has a tendency to stagnate m segments 
The plain film m such a case shows no evi- 
dence of obstruction or gas in the small in- 
testine 3 A considerable amount of gas is 
collected m the right half of the colon At 
two hours following" a banuxn meal the 
head of the banum column is in the second 
group of coils There is a slight atomc dila- 
tation of the filled coils At four hours the 
forward progress of the banum is extremely 
slow, and the collection of the banum m the 
dilated coils is shown At six hours all the 
banum is collected m a few coils m the left 
side of the abdomen The disruption of 


normal motor phenomena is quite evident 
The delay is proximal to the lower coils, 
and yet there is no evidence of mechanical 
obstruction In this case a diagnosis of in- 
testinal obstruction, unknown in ongin, 
not mechanical, was made At operation 
there was an acute reaction throughout the 
wall of the small intestine, greatest m the il- 
eum A moderate amount of peritoneal fluid 
was present and extensive lymphadenitis of 
the mesenteric glands There were no bands 
and no mechanical obstruction Fever 
continued for two weeks, then returned to 
normal with disappearance of clinical mani- 
festations Typhoid was considered after 
surgical visualization, but all cultures and 
repeated- Widals were negative 

Migraine ( Fig 3) — The abnormal dilata- 
tion of the small intestine, with a conspicu- 
ous absence of the major and minor motor 
phenomena leaving only the phea circulans 
as an anatomic finding, was associated with 
this case of migraine Did the reaction m 
the small intestine produce the migraine or 
vice versa ? 
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Fig 5 F'g 6 

Fig 5 Adhesions between adjacent cods of small intestine Note particular^ the four loops in the mid- 
line 

Fig G Adhesions of the small intestine to an inflammatory mesentenc node — loops radiate from the node 
as a central point 





Acute Pancreatitis 5 — In acute pancreati- 
tis one may have what appears to be an ex- 
tension of the inflammatory process in the 
pancreas to adjacent loops of the small in- 
testine, namely, the arc of the duodenum 
and the upper jejunum or second group of 
coils This is evidenced by changes in the 
mucosal pattern, especially noticeable m 
the border of the duodenum adjacent to 
the pancreas and by variations in the di- 
ameter of the lumen which may be more 
or less than normal In this film 3 the pan- 
creatic outline is visible as it is outlined by 
the banum-filled stomach above and the 
duodenum below 

1 asenhir Mesenteric Thrombosis — In 
mesentenc thrombosis the radiologic find- 
ings in plain films arc not eonclusn e There 
is one observation which has been present 
more frequently than an) other, namcl) , 
1 ich of gas If a plain film of a patient w ith 
sunptoms of abdominal pam and aceom- 
P ui) mg clinical manifestations of obstruc- 
tion shows \erv little or no gas the possi- 
InliU of mesentenc thrombosis should be 


immediately considered The content of 
the lumen is usually fluid When the loops 
are filled with a barium meal they show an 
atonic dilatation wnth no visible penstalsis 
In this film made at five hours (Fig 4) the 
filled loops are shown containing only a 
small amount of gas Peristaltic activity 
is practically absent At twent) -four hours 
there has been but little forward progress, 
and at forty-eight hours the barium has not 
passed out of the small intestine 3 The 
amount of gas is increasing wath the tox- 
icity and the paralysis is more evident We 
might say in passmg that the diagnosis w as 
made on the five-hour examination, but the 
patient refused operation by an) other 
than her own personal surgeon He was 
away and out of reach for se\cnt)-two 
hours The diagnosis w as confirmed 

Mechanical — The mechanical obstruc- 
tions secondare to adhesions, which con- 
strict the lumen b) producing strictures, 
angulations or rotations (volvulus), ha\e 
been described, and the findings are famil- 
iar to all roentgenologists The festooning 
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Fig ' Fig 8 

Fig 7 Tuberculosis of the lower ileum and cecum Continuous type — -illustrates inflammatory changes 

in the wall 

Fig 8 Tuberculosis Skip type — numerous inflammatory lesions with unmvolved segments between 


of dilated gas-filled small intestinal coils 
across the abdomen in the stepladder for- 
mation is quite characteristic and denotes 
an obstructive or partially obstructive 
lesion The difficulty hes in determining 
whether it is actually mechanical or 
whether it is one of the types previously 
discussed A differential diagnosis from 
plain films is tricky, the history may con- 
fuse instead of clarifying the etiologic fac- 
tor The lesser degrees of manifestation of 
these mechanical deformities are produced 
by the same etiologic factors, and the 
symptoms depend chiefly upon the degree 
of obstruction to the lumen These deformi- 
ties result from adhesions between the 
adjacent walls of coils of small intestine 
(Fig 5), between the serosa of the small 
intestine and some other viscus, or around 
the lymph nodes (Fig 6) The involved 
loops may be only moderately dilated, if at 
all, with the mucosal pattern still present or 
so dilated that it is lost, and the individual 
loop resembles the colon The correlation 
of the clinical symptoms with minor deform- 


ities is extremely puzzling and often prob- 
lematical 

Products of Inflammation — We have di- 
vided these into two mam groups, those 
occurring outside the wall, such as ad- 
hesions, and those inflammatory reactions 
primarily inside of the wall, such as the 
lesions produced by regional inflammation 
and tuberculosis The extrinsic lesions 
(adhesions) merge with the mechanical in- 
terference with motor phenomena, shown 
previously, and need not be repeated The 
intrinsic ones, inside the wall, are best 
demonstrated by the alteration in the 
structure of the wall and lumen secondary 
to tuberculosis In these lesions the distal 
portions of the ileum seem to be the site of 
preference There are two mam types of 
involvement, the isolated or continuous 
lesion (Fig 7), and the so-called skip lesion 
(Fig 8) In the continuous type of lesion, 
the lumen is narrowed, and the walls are 
irregularly thickened The barium passes 
through the altered lumen m an irregular, 
narrow stream The lumen margins are 
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Tig 9 Tig 10 

Tig 9 Small intestine m de(icienc> states— changes tn the normal mucosal pattern partieularh evident 
in the transverse loop across the fourth lumbar vertebra 

Tig 10 Small intestine reaction in deficitnc> states Collection of barium in segments of ileum resembling 
a bunch of bolognas loop m lower left quadrant shows irregularities m contour 


serrated m appearance, corresponding to the 
irregularities produced by the stage to which 
the disease has progressed The speed \\ ith 
which the barium passes through the in- 
volved area depends upon the amount of 
local or current irritability The adjacent 
normal coils appear to be displaced from 
the tn\ oh ed area, due to the thickening of 
the walls of the diseased portion In this 
t\ pe the lesion is usually single and the area 
of in\ oh ement continuous The skip 
lesion usually imolves shorter segments, 
and the irregularities of the lumen again 
depend upon the stage of progress of the m- 
flammatorv reaction Between the areas 
of local contractures there mai be present 
arc is of compensator! dilatation or rela- 
tneh normal appearing lumen These 
lesions niav entireh encircle the lumen or 
m n be limited to one side as show n bv the 
a wciKt of normal markings on the mexen- 
Uru border, and the presence of exagger 
»U< markings on the anti mesenteric 
>or(er In , )Ur mxn tN p C nenc< with 
t use two txjKs of nn oh ement obstnic 


tion has been an infrequent complica- 
tion 

Regional Ileitis ( that is, Non-iuberculous 
Ileitis ) — So far as we know we ha\e never 
had an authentic case which has been 
proven by surgical procedure or autopsy 
That it does occur we do not question, but 
in our own practice it is undeniably rare, 
either because we ha\e failed to recognize 
obvious cases or there have not been any 

Reactions in Systemic Diseases uilh Par- 
ticular Reference to the Deficiency State (Figs 
0, 10, and 11) — B} "dcficiencj states” we 
refer to those conditions associated with 
partial deprivation of certain -vitamins, of 
protein, and of unportant organic dements 
Our experience lies chiefly m the reactions 
occurring m sprue and in the lesion generalh 
referred to as '‘ulcerative colitis ” In a 
large group of these cases m which the ob- 
v ions sv mptomalologv is referred to the 
colon, it was decided it might be of interest 
to observe what was occurring m the small 
intestine It was thought that there might 
be some change in the rapulttv of the motor 
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progress, which because of its speed might 
interfere with normal absorption and thus 
influence the state of obvious deficiency 
which accompanies the severe stages of 
these diseases A very definite reaction in 
the small intestine was found constant in 
cases of the severe type Delayed forward 
progress instead of increased speed was m- 
vanabty present Changes m the appear- 
ance of the mucosal markings are found 
from the duodenum to the cecum The 
normal markmgs are wider — that is, thick- 
ened — and frequently bizarre in appear- 
ance The motor phenomena are dis- 
rupted It is perhaps much simpler to 
demonstrate a case of this type m which all 
variations m mucosal pattern and de- 
ranged motor phenomena are visible * Let 
us say that the patient has been suffering 
from a severe infection of ulcerative colitis 
for several years At the present time the 
number of stools vanes from twenty to 
thirty per diem The physiologic condition 
is that of an extreme deficiency state, but 
he is hospitalized for study rather than 
from necessity A chronological study of 
the changes occumng in the small intestine 
can be demonstrated At five minutes the 
second group of coils is filled and normal 
mucosal markings are exaggerated At 
thirty minutes the head of the banum 
column has progressed slightly The thick- 
ening of the circular folds of the duodenum 
is evident Observe the mucosal changes 
in two of the lower filled loops Note par- 
ticularly the lowest loop, as your atten- 
tion will be directed to this area in the 
four-hour film At sixty minutes note irreg- 
ular filling of various coils with exaggerated 
mucosal markmgs At one and a half hours 
slow forward progress, at two hours the 
same bizarre appearance of the mucosal 
pattern, at two and a half hours most of 
the barium has collected m two segments 
in the lower left quadrant in the third group 
of coils Gastric peristalsis has lessened in 
the last two films At three hours no 
further forward progress has been made , 
note the isolated coil to the left of the um- 
bilicus At four hours gastric evacuation 
has again started (Fig 10) The filled coils 


in the right side of the abdomen are grouped 
in bologna-like fashion The diameter 
varies No banum has apparently entered 
the cecum The deformed loop m the lower 
left quadrant is the same as in the thirty- 
minute film Magnification of this par- 
ticular loop reveals the extent and con- 
stancy of the changes to a better degree 
At six hours banum has entered the colon 
The filled small intestinal loops are grouped 
throughout the abdomen in isolated seg- 
ments (Fig 11) At seven hours the 
stomach is practically empty The dia- 
meter of the lumen of the small intestine 
vanes throughout, with special dilatation in 
the lower left quadrant The banum seems 
to move by segments or groups of coils 
For comparative study subsequent senes 
are made at corresponding intervals and 
one is able to follow the progression or reso- 
lution of these abnormal small intestinal 
manifestations dunng the course of the 
disease It would seem that as improve- 
ment occurs, or if the disease progresses, 
the manifestations in the small intestine 
should correspond This is ‘ the rule 
with certain modifications There fre- 
quently occurs a lag in either chrection, 
that is, the clinical course may improve 
considerably but the small intestinal 
changes respond more slowly On the 
other hand, the small intestinal changes 
may increase wbde the clinical course is 
apparently definitely improving If this 
occurs, trouble for the patient is not far 
away, and it is a distinct warning that some 
complication is in the oiling or a relapse is 
immin ent In several apparently favor- 
ably progressing cases we have had dis- 
tinctly unfavorable changes m the small 
intestinal manifestations by which we were 
able to predict a relapse by means of com- 
parative studies 

To demonstrate the improvement m 
the favorable progress of the disease, we 
shall compare the two series on the same 
patient made dunng treatment 3 Bear 
m mm d that the first senes was made 
dunng the severe stage of the disease The 
second senes was made dunng a penod of 
definite improvement m the clinical mam- 
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festations One-hour film — first senes — 
banum which has been evacuated from the 
stomach is collected in several groups of 
coils mthe mid-line, lrregularmucosalmark- 
mgs, lack of banum in the coils proximal 
and distal to filled coils One-hour film- 
second senes — greater evacuation of stom- 
ach, continuity of banum stream, fairly 
normal mucosal markings Two and one- 
half hour film — first senes — very little, if 
any, progress m the banum grouped m the 
coils seen m the one-hour film, gastnc 
evaucation is beginning again as shown by 
banum intheduodenum, widenedmarkmgs 
of duodenum Two and one-half hour film — 
second senes — gastnc evacuation com- 
plete , banum progressing toward the 
cecum Four-hour film — first senes — pud- 
dling of all banum which has been evacu- 
ated in a smgle segment in the mid-lme , no 
banum proximal or distal to filled segment , 
gastnc penstalsis absent F our-hour film — 
second senes — further progress of banum, 
head of column in the region of the cecum , 
the appearance of filled coils fairly normal 
At six and a half hours — first senes — gas- 
tnc evacuation again commencing, banum 
has moved out of the isolated segment into 
few coils distal to that area but has not en- 
tered the terminal coils or the cecum Six 
and one-half hour film — second senes — 
most of banum has entered the cecum, 
only a small amount remains in the termi- 
nal ileum , normal fonvard progress 

Thus far \\ e ha\ e dealt with the gross ap- 
pearance of the coils m their entirety One 
of the reasons, and, in our own opmion, the 
chief reason that small intestinal lesions 
ha\ e not attracted greater attention, is be- 
cause of the relatively small size of the 
lumen and mucosal markings of a local 
area as compared to the numerous coils and 
extreme length of the entire viscus Slight 
x anation in the normal contour and mark- 
ings would, therefore, be more likely to 
escape detection How manv of y ou hax e 
recognized the presence and location of a 
xer) definite abnormal loop shown on this 
slide’ (Fig »> ) The lesion is clearly seen 
in the transx erse loop directly in the mtd- 
hnc and on a lex el w ith the fourth lumbar 



Fig 11 Small intestine m deficiency states 
Irregularities in contour and venations in diameter 
of the lumen, diversity of size of loops dependant 
upon the degree of filling, peristaltic action does 
not result in a continuous flow of banum through 
the small intestine 

vertebra The abesnee of mucosal mark- 
ings along the mesenteric border xnth ex- 
aggeration of the markings on the anti- 
mesentenc border is clearly visible if one’s 
attention is duected to this region How- 
ex r er, if the local region is magnified four or 
fix'e times, the changes become as exndent as 
the deformity of the stomach in an inoper- 
able carcinoma Magnifications of local 
areas which are involx r ed or under sus- 
picion of uivolxaiment xvill usually demon- 
strate the deformity to a startling degree, 
and is comparable to the use of a magnify- 
ing glass m the search for fissure fractures 
The deformities of the cap xvere present 
from the beginning of radiological explora- 
tion of the gastro-mtestmal tract, yet they 
escaped detection and pathologic correla- 
tion for years At the present time the 
clover-leaf deformity of the cap is as sym- 
bolical of a post-pylonc ulcer as the red 
light is of danger Is it not merely a ques- 
tion of properly directed observation? 
There was once a man (\V H S ) who could 
nex er find a four-leaf clox er This upset his 
equanimity to no small degree, as he began 
to think himself a bit sluggish mentally or 
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progress, which because of its speed might 
interfere with normal absorption and thus 
influence the state of obvious deficiency 
which accompanies the severe stages of 
these diseases A very definite reaction in 
the small intestine was found constant in 
cases of the severe type Delayed forward 
progress instead of increased speed was in- 
variably present Changes in the appear- 
ance of the mucosal markings are found 
from the duodenum to the cecum The 
normal markings are wider — that is, thick- 
ened — and frequently bizarre in appear- 
ance The motor phenomena are dis- 
rupted It is perhaps much simpler to 
demonstrate a case of this type m which all 
variations in mucosal pattern and de- 
ranged motor phenomena are visible 3 Let 
us say that the patient has been suffering 
from a severe infection of ulcerative colitis 
for several years At the present time the 
number of stools vanes from twenty to 
thirty per diem The physiologic condition 
is that of an extreme deficiency state, but 
he is hospitalized for study rather than 
from necessity A chronological study of 
the changes occumng in the small intestine 
can be demonstrated At five minutes the 
second group of coils is filled and normal 
mucosal markings are exaggerated At 
thirty minutes the head of the banum 
column has progressed shghtly The thick- 
ening of the circular folds of the duodenum 
is evident Observe the mucosal changes 
m two of the lower filled loops Note par- 
ticularly the lowest loop, as your atten- 
tion will be directed to this area m the 
four-hour film At sixty minutes note irreg- 
ular filling of various coils with exaggerated 
mucosal markings At one and a half hours 
slow forward progress, at two hours the 
same bizarre appearance of the mucosal 
pattern, at two and a half hours most of 
the barium has collected in two segments 
in the lower left quadrant in the third group 
of cods Gastric peristalsis has lessened m 
the last two films At three hours no 
further forward progress has been made, 
note the isolated cod to the left of the um- 
bdicus At four hours gastric evacuation 
has again started (Fig 10) The filled cods 


in the right side of the abdomen are grouped 
in bologna-like fashion The diameter 
vanes No banum has apparently entered 
the cecum The deformed loop m the lower 
left quadrant is the same as m the thirty- 
minute film Magnification of this par- 
ticular loop reveals the extent and con- 
stancy of the changes to a better degree 
At six hours banum has entered the colon 
The filled small intestinal loops are grouped 
throughout the abdomen in isolated seg- 
ments (Fig 11) At seven hours the 
stomach is practically empty The dia- 
meter of the lumen of the small intestine 
vanes throughout, with special ddatation m 
the lower left quadrant The banum seems 
to move by segments or groups of cods 
For comparative study subsequent senes 
are made at corresponding intervals and 
one is able to follow the progression or reso 
lution of these abnormal small intestinal 
manifestations during the course of the 
disease It would seem that as improve- 
ment occurs, or if the disease progresses, 
the manifestations in the small intestine 
should correspond This is * the rule 
with certain modifications There fre- 
quently occurs a lag m either dnection, 
that is, the clinical course may improve 
considerably but the small mtestmal 
changes respond more slowly On the 
other hand, the small mtestmal changes 
may increase while the clinical course is 
apparently definitely improving If this 
occurs, trouble for the patient is not far 
away, and it is a distinct warning that some 
complication is in the offing or a relapse is 
immin ent In several apparently favor- 
ably progressing cases we have had dis- 
tinctly unfavorable changes in the small 
mtestmal manifestations by which we were 
able to predict a relapse by means of com- 
parative studies 

To demonstrate the improvement m 
the favorable progress of the disease, we 
shall compare the two series on the same 
patient made during treatment 3 Bear 
in mind that the first series was made 
during the severe stage of the disease The 
second senes was made during a penod of 
definite improvement in the clinical mam- 
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festations One-hour film— first senes— 
banum which has been evacuated from the 
stomach is collected m several groups of 
coils mthe mid-lme, lrregularmucosalmark- 
mgs, lack of banum m the coils proximal 
and distal to filled coils One-hour film- 
second senes— greater evacuation of stom- 
ach, continuity of banum stream, fairly 
normal mucosal markings Two and one- 
half hour film — first senes — very httle, if 
any, progress in the banum grouped in the 
coils seen in. the one-hour film, gastnc 
evaucation is beginning again as shown by 
banum mthe duodenum , widened markings 
of duodenum T wo and one-half hour film — 
second senes — gastnc evacuation com- 
plete, banum progressing toward the 
cecum Four-hour film — first senes — pud- 
dling of all banum which has been evacu- 
ated in a smgle segment m the mid-line , no 
banum proximal or distal to filled segment , 
gastnc penstalsis absent Four-hour film — 
second senes — further progress of banum, 
head of column in the region of the cecum, 
the appearance of filled coils fairly normal 
At six and a half hours — first senes — gas- 
tnc evacuation again commencing, banum 
has moved out of the isolated segment into 
few coils distal to that area but has not en- 
tered the terminal coils or the cecum Six 
and one-half hour film — second senes — 
most of banum has entered the cecum, 
only a small amount remains in the termi- 
nal ileum , normal forward progress 

Thus far we have dealt with the gross ap- 
pearance of the coils m their entirety One 
of the reasons, and, in our o\\ n opinion, the 
chief reason that small intestinal lesions 
have not attracted greater attention, is be- 
cause of the relatively small size of the 
lumen and mucosal markings of a local 
area as compared to the numerous coils and 
extreme length of the entire viscus Slight 
% anation m the normal contour and mark- 
ings would, therefore, be more likely to 
escape detection How many of you have 
recognized the presence and location of a 
i ers definite abnormal loop show n on this 
slide ^ (Fig ') ) The lesion is clearlj seen 
in the trans\ ersc loop directly in the mid- 
line and on a lc%el with the fourth lumbar 


i 

i 



Fig 11 Small intestine in deficient^ states 
Irregularities m contour and variations in diameter 
of the lumen, diversity of size of loops dependent 
upon the degree of filling, peristaltic action docs 
not result in a continuous flow of banum through 
the small intestine 

vertebra The abesnee of mucosal mark- 
ings along the mesenteric border with ex- 
aggeration of the markings on the anti- 
mesentenc border is clearly visible if one’s 
attention is directed to this region How r - 
ever, if the local region is magnified four or 
five tunes, the changes become as evident as 
the deformity of the stomach in an inoper- 
able carcinoma Magnifications of local 
areas which are involved or under sus- 
picion of involvement will usually demon- 
strate the deformity to a startling degree, 
and is comparable to the use of a magmfy- 
mg glass m the search for fissure fractures 
The deformities of the cap were present 
from the beginning of radiological explora- 
tion of the gastro-mtestinal tract, yet they 
escaped detection and pathologic correla- 
tion for years At the present tune the 
clover-leaf deformity of the cap is as sym- 
bolical of a post-pyloric ulcer as the red 
light is of danger Is it not merely a ques- 
tion of properly directed observation ? 
There w as once a man (W H S ) who could 
nei er find a four-leaf clo\ er This upset Ins 
equanunitv to no small degree, as he began 
to think himself a bit sluggish mentally or 
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addicted to extremely poor luck So he re- 
quested from one of lus friends who was 
always finding these lucky four-leaf clovers 
a handful of these prizes he could not him- 
self find He then gathered a box of ordi- 
nary clover leaves and mixed his handful of 
four-leaf ones m with these He spent 


hours picking the four-leaf ones out of the 
mass until after a relatively short while he 
could separate them out with the greatest 
of ease His eyes are now trained so that 
he can find them readily m his own clover 
patch Is this not a matter of properly di- 
rected observation ? 



X-RAY DIFFRACTION STUDIES OF TENDON AND IN- 
TESTINAL WALL COLLAGEN 

By GEORGE L CLARK and JOHN A SCHAAD , 2 Urbana, Illinois 
Department of Chemistry, University of Illinois 


^HE x-ray diffraction patterns ob- 
tained from the fibrous proteins 
" usually are characteristic fiber pat- 
terns but differ widely from each other m 
degree of perfection, dependmg upon the 
nature and relative proportions of the dif- 
ferent amino acids of which the protein is 
built up In the case of silk fibroin and 
heratm, a satisfactory solution of the crys- 
tal structure has been worked out from the 
data of the x-ray diffraction pattern On 
the other hand, collagen or gelatm, being 
made up of some fifteen or more different 
ammo acids of widely differing functional 
groups and molecular weights, previously 
have not given patterns with sufficient ori- 
entation and number of interferences to 
lend themselves readily to accurate anal- 
ysis, and as a result no entirely satisfac- 
tory solution of structures has been devel- 
oped The diffraction pattern of ordinary 
untreated collagen or gelatm indicates the 
existence of long chain-like molecules which 
are rather easily oriented but which lack 
sufficient organization of their component 
parts of ammo acid residues to produce a 
well-defined crystal lattice Indeed, the 
existence of a halo, which shows indication 
of partial orientation, superimposed upon 
a fairly sharp interference pattern actually 
indicates a structure which truly may be 
called “pseudo-crystalline ” The explana- 
tion of the lack of structural organization 
found m this protein is generally considered 
to be due to mutual attraction of the large 
number of polar groups which naturally 
must exist m such a structure In a sub- 
stance w hose make-up is as complex as that 
of collagen in which highly polar groups 
must be distributed at unequal mter\ als m 
both the side chains and along the mam 

, ' Uavctl on portion of tlicMs •ntbmiUcd bj John A 
Nrlinml for I’ll D decree Umvcr<ntj of mmol'; June 
It* 
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chains, the structural design cannot be ex- 
pected to conform to any definite geometric 
pattern but, instead, will be fashioned more 
likely accordmg to the chemical nature of 
this material, occurring naturally m so 
many forms, and will yield readily to the 
unbalanced forces, resulting m a highly 
distorted structure The interpretations 
of the diffraction pattern of this protein us- 
ually have been given with an effort to con- 
form to conclusions already deduced from 
the mass of carefully compiled chemical 
data and as a result often were in direct 
contradiction to what few facts were ac- 
tually indicated 

The practical, as well as the theoretical 
and biological, significance of new infor- 
mation on the crystal structure of collagen 
is readily seen from its wide use m the 
manufacture of leather, gelatin, glue, surgi- 
cal catgut, musical instrument strings, etc 
It is the purpose of this paper to describe 
new results of the application of x-ray dif- 
fraction technic to the study of this pro- 
tein, which should throw’ more light upon 
the nature of its structure 

X-RAY SPECTRA OF UNMODIFIED COLLAGEN 
AND GELATIN ‘ 

Although x-ray investigations of the 
structure of collagen and gelatin have not 
been so extensive m recent years, neverthe- 
less a considerable amount of work has 
been done Herzog and Jancke (15), m 
192G, first attempted to assign the crystal 
system and dimensions of the unit cell 
From their data they suggested a tetrago- 
nal unit cell of the following dimensions 
a= b=23 40 Au , c=29 06 (fiber axis) 
Howexer, from a description of the pattern 
obtained nothing more than an ambiguous 
interpretation could be made from their re- 
sults Recent authors ha\ e made scarcely 
am attempt at the solution of the crystal 

i n * 
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structure However, from the usual dif- 
fraction pattern of unmodified collagen, 
poor though it is, several important deduc- 
tions have been made The usual pattern 
obtained at the ordinary sample-to-plate 
distance of 5 cm , employing Cu Ka radia- 


The innermost equatorial arc is given by 
a plane whose “d” value vanes from 10 4 
up to about 17 0 A U , depending upon the 
amount of water held by the protein This 
spacmg is assumed to represent the perpen- 
dicular distance between chains in the pro- 



Fig 1 


Fig 2 



Fig 3 4 

Fig 1 X ray diagram of unmodified tendon collagen (3 cm ) 

Fig 2 Sodium hydroxide-collagen addition compound (3 cm J 
Fig 3 Sodium hydroxide-collagen addition compound after deswelhng 
colution at the isoelectric point showing reversibility (3 ' > , 

Fig 4 Sodmm hydroxide gelatin addition compound (3 cm ) 


Hon, consists of but few relatively sharp 
interferences, together with a broad amor- 
phous halo and is essentially the same for 
both collagen and gelatin A typical pat- 
tern of a well oriented collagen sample is 
stown in Figure 1 A brief toenptron * 
the significant features of such a pattern 
Will follow 


tern grid (1, 14) and may be determined to 
some extent by the length of the side 
chains Due to the variability of this “d” 
value, a lateral covalent bond as postu- 
lated for keratin (5, 7) is hardly possible 
The most probable structure is a salt -like 
linkage, as, for example, between the basic 
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residue of arginine and the acidic residue of 
glutamic acid (21, 22) 

The characteristic halo corresponding to 
a spacing of about 4 5 to 6 1 A U , appar- 
ently common to all fibrous proteins, is as- 
sumed by Astbury (1, 2, 3) and others to 
represent the thickness of the protein chain 
or grid In this lateral direction the chains 
are assumed to be held together by second- 
ary valence forces only (3, 21, 25) 

A rather intense mendianal arc of about 
2 84 A U is always found, which never ap- 
proaches a circular spot even m the most 
perfectly oriented specimens Although 
much shorter than the theoretical, Astbury 
and others (1, 4, 14, 17) have assumed this 
spacmg to be the length of one ammo acid 
residue Some investigators have de- 
scribed this plane as bemg perpendicular 
to the fiber avis (diatropic) (12), whereas 
others have realized that it can be only a 
pseudo-diatropic plane (17) and therefore 
the real residue length must be somewhat 
longer Herrnga and Kolkmeyer (13) be- 
lieved this plane to be tilted at an angle of 
SG° or 87° instead of 90° to the fiber axis 
Others have described the long arc length 
as being due to a sort of a spiral or folded 
(20) arrangement of the chains or micelles 

Four symmetrically located spots given 
by a diagonal plane form a distinct layer 
lme corresponding to a fiber identity period 
of about 9 75 A U (14, 25), or approxi- 
mately three times the length of a normal 
ammo acid residue Astbury, m explain- 
ing this identity period, preferred to use the 
value of 3 X 2 S or about S 4 A U (1, 3) in- 
stead of the value of approximately 9 75 
A U as obtained by other investigators 
(12, 14, 15, 17, 24, 25, 2G) Katz (IS) 
noted this discrepancy but offered no ex- 
planation for it 

To account for the partially oriented 
halo shown m collagen fibers and stretched 
gelatin, Gemgross, Hermann, and Abitz 
(12) suggested that the protein chains 
forming a micelle Mere not of uniform 
length and that the apparent amorphous 
component represented the frajed ends of 
these chains These same authors later 
Suggested the possibility that some ammo 


acids may form the so-called "fringed 
ends” and others, of a different nature, the 
body of the mam chain (14) Other inves- 
tigators (17, 25) have held similar views 

Gelatin, bemg the hydrolysis product of 
collagen, is generally considered to be made 
up of fragments of tbe partially broken 
down collagen micelles or crystallites The 
diffraction patterns of collagen and gelatin 
have been compared by several investiga- 
tors but with the exception of a recent work 
published by Clark, Parker, Schaad, and 
Warren (9) using special technic, no sig- 
nificant differences have been noted In 
this work was reported the presence m col- 
lagen (surgical catgut) but not in gelatin of 
a very long mendianal spacing of about 
440 A U , and an equatonal spacmg of 4S 0 
A U In a later publication Wyckoff, 
Corey, and Biscoe (27), using tendon colla- 
gen, obtained a value of 330 A U for the 
long mendianal spacing but reported no 
long equatonal spacing at all 

Thus it can be seen that our knowledge 
of the crystal structure of this protein ob- 
tained from patterns of the unmodified ma- 
tenal is as yet very fragmentary and not at 
all satisfactory This fact suggests the 
thorough study of the structure of the de~ 
nvatives or addition compounds of colla- 
gen or gelatin as a possible source of addi- 
tional information on the structure of the 
ongmal matenal 

ALKALI ADDITION COMPOUNDS OF COLLAGEN 

Action of Sodium Hydroxide upon Colla- 
gen — During the investigation of the 
swelling action of solutions of strong alka- 
lies upon tendon collagen it nras found that 
an entirely new diffraction pattern was pro- 
duced with alkalies of a certain minimum 
concentration Collagen fibers, upon treat- 
ment mth dilute sodium hydroxide, un- 
dergo strong lateral snelhng with a rela- 
tively small decrease m length, the effect 
increasing as the alkali concentration is in- 
creased The new compound formation as 
revealed by tbe fiber pattern uas found to 
appear after a 24-liour snelhng period m 
0 2 N sodium hv droxide Howev er, at this 
concentration only a partial transforma- 
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tion was affected and it was found neces- 
sary to increase the value up to about 0 4 N 
in order to obtain a clear-cut pattern 
Concentrations above 0 5 N were found to 
be unsatisfactory as decomposition was too 
rapid 

That the product of the reaction between 
a strong alkali and collagen may be called 
an addition compound seems to be justified 
by the similar reaction of concentrated so- 
dium hydroxide with cellulose and chitrn, 
two somewhat analogously constructed 
compounds Sodium hydroxide of mer- 
cerizing strength produces a very definite 
change m the crystal structure of cellulose, 
in which case the change appears to be 
definitely in the direction of a more stable 
structure as all attempts to revert to the 
original have not been successful (S, 16) 
In the case of chitin, also, a very definite 
modification is obtained, but it apparently 
is reversible (10) In the present case of 
collagen the process appears to be a rever- 
sible one, smce subsequent treatment in a 
solution whose pH is approximately that of 
the isoelectric point of the protein causes a 
rapid subsiding of the swelling to about the 
same degree as that shown in distilled 
water 

Preparation of Sample for X-ray Analy- 
sis — The sample used was selected from 
the tendon of Achilles of an ox After 15 
minutes extraction with boihng ether it was 
dried and placed in a 0 4 N NaOH solution 
at room temperature Although swelling 
appeared to have reached a maximum after 
a period of three hours, the sample was al- 
lowed to remain m the solution for approxi- 
mately twenty-four hours to insure rather 
complete swelling At the end of this pe- 
riod the fibers had swollen to such an ex- 
tent that they were quite transparent 
Then, without removal by washing of the 
alkali, the fiber bundle was securely 
clamped at either end with steel clips and 
hung up A 1 5 kg weight was suspended 
from the sample and under these conditions 
several hours were allowed for drying Al- 
though not necessary in the formation of 
the new structure, a certain amount of ten- 
sion during drying is very desirable since a 


much sharper fiber pattern is obtained 
The sample then was x-rayed m the usual 
manner with filtered copper Ka-radiation 
at a film distance of 3 centimeters The 
diffraction pattern is shown m Figure 2 
Crystal Structure of the Sodium Hydrox- 
ide-collagen Addition Compound — The re- 
production clearly reveals a very well de- 
veloped fiber pattern showing a degree of 
perfection exceeding by far that of any 
other modification of collagen yet reported 
By the usual methods of analysis of x-ray 
fiber patterns the solution of the crystal 
structure is readdy obtained From a vis- 
ual observation of the pattern there ap 
pears to be three layer hnes shown by the 
addition compound The value of the 
identity period along the vertical crystallo 
graphic axis shown by these lines as caleu 
lated from the equation 


sm 2 6 cos p 

(11) was found to be 6 50 A U Since the 
reproduction shows that there is superim- 
posed upon the pattern of the addition 
compound, that of the original structure in 
which the fiber identity period along the 
vertical axis is 9 75 A U , exactly three 
halves times the value of that of the addi- 
tion compound, the possibility at once sug- 
gests itself that the reaction may be com- 
plete and that both periods and patterns 
belong to the same crystal structure If 
this were true then the common identity 
period along this axis would necessarily be 
19 50 A U However, as is shown later in 
the discussion of the addition compound 
formed with potassium hydroxide, the 9 75 
A U period belongs only to the unchanged 
material and the three halves relationship 
between it and that of the addition com- 
pound is probably only coincidental Fur- 
thermore, for an alkali-swollen fiber in 
which great care has been taken to insure a 
nearly complete reaction by occasional 
kneading of the plumped fiber, the 9 75 
A U identity period of the original mate- 
rial is found to be \ ery weak 

From the measured interferences of the 
pattern the structure was found to belong 
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to the orthorhombic system with the fol- 
lowing unit cell dimensions a — 5 32 A U , 
b (fiber axis) = 6 50 A U , c = 11 90 A U 
In Table I are given the data for all the in- 
terferences indexed The number of the 
layer line is given by the Roman numeral 
and the position of the spot on the layer 
line beginning at zero for the center and go- 
ing out is given by the subscript All in- 
terferences falling on the equatorial line 
are designated by the letter A The inten- 
sity of each spot was estimated and is des- 
ignated by the following notation s = 
strong, vs = very strong, m = medium, 
w = weak, vw = very weak 
A comparison of the calculated and meas- 
ured values of “d” shows excellent agree- 
ment between the two Furthermore, the 
“row lines” of a pattern indexed from the 
values of Table I prove beyond any doubt 
that the crystal system and unit cell di- 
mensions are correct Taking the b length 
of the cell to be 6 50 A U , which is approxi- 
mately the length of two acid residues, the 
unit cell then is found to contain two ammo 
acid residues 

A density determination of the air-dned, 
sodium hydroxide-treated sample gave a 
value of 1 372 g/cc From this value, and 
with the assumption of two ammo acid resi- 
dues per unit cell, the mean molecular 
weight of the acid residue of the alkali addi- 
tion compound was calculated as follows 
Mol wt — volume X density/absolute 
mass of hydrogen atom X number of mole- 
cules per unit cell = 

(6 50 X 10~ s X 5 32 X 10~ 5 
1 G5 X 10 


TABLE I 


Inter- 

ference 

Inten- 

sity 

d ’ *d" 

Measured Calculated 

Au Au 

Indices 

A, 

VS 

11 80 

11 89 

001 

A 

m 

5 32 

5 32 

100 

At 

v 

2 9S 

2 98 

004 

\, 

VW 

2 68 

2 66 

200 

As 

VW 

2 38 

2 38 

005 

A, 

vw 

1 98 

1 98 

000 

Ar 

vw 

1 77 

1 77 

300 

I, 

m 

2 88 

2 70 

014 

I- 

m 

2 48 

2 46 

210 

I. 

s 

2 38 

2 41 

114 

I. 

m 

2 23 

2 24 

016 

Is 

s 

2 10 

2 09 

213 

Ie 

w 

1 89 

1 90 

016 

Hi 

vs 

2 78 

2 78 

120 

II- 

m 

2 08 

2 70 

121 

II, 

m 

2 47 

2 61 

122 

Hi 

m 

2 19 

2 19 

024 

IIs 

m 

2 08 

2 06 

220 

IL 

m 

2 01 

2 03 

124 

IIt 

m 

1 92 

1 92 

025 

HI. 

w 

1 S7 

1 90 

132 

Ills 

m 

1 73 

1 75 

034 

III. 

m 

1 07 

1 68 

230 

in, 

m 

1 64 

1 60 

134 

iii. 

m 

1 60 

1 60 

035 


compound, an ox tendon fiber weighing 
about two grams was allowed to swell m a 
measured volume of a standard solution 
of sodium hydroxide The flask contain- 
ing the solution and the sample was sealed 
tightly during the swelling period to pre- 
vent the absorption of carbon dioxide At 
the end of two days the fiber was removed 
from the solution and the amount of alkali 
taken up was calculated from the volume 
and concentration of the solution remain- 
ing The following data show the weight 
in grams of sodium hydroxide taken up by 
100 grams of collagen at two different con- 

C 11 9 X 10~ 8 ) X 1 372 
TTF — ' = 170 


The value of 170 is very large compared 
with the \alue of 96 as calculated for the 
mean residue weight of the ammo acids 
found in gelatin (G) However, this dis- 
crepancy is accounted for when one con- 
siders the fact that not only are the charged 
centers of the protein highly hydrated but 
a considerable amount of sodium hvdroxide 
also must be present 

In order to obtain a rough estimate of the 
amount of alkali taken up b) the protein 
lattice in the formation of the addition 


centrations (The weight of collagen is 
based upon the weight after drying at 110° 
C to constant weight ) 

Concentration g of NaOH taken up 
of NaOH bv 100 g of collagen 

0 1955 N 9 13 

4GS0N 51 30 

Assuming the mean molecular weight of 
the ammo acid residue to be around 100, 
then at the lower concentration the data 
show that approximated one molecule of 
alkali is taken up for e\cry four or five 
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amino acid residues It is at this concen- 
tration that the pattern of the addition 
compound first appears At the higher 
concentration it is seen that shghtly more 
than one molecule of alkali is taken up for 
each ammo acid residue Inasmuch as a 
certain amount of alkali necessarily must 
be held by capillary attraction in the fiber 
bundle, the highest combination ratio be- 
tween the alkali and the ammo acid residue 
is probably very nearly 11 In view of 
these results the value of 170 for the mean 
molecular weight per acid residue under 
these conditions is not at all unreasonable 
If the atomic radn of the carbon and ni- 
trogen atoms are taken to be 0 77 and 0 70 
A U , respectively, and the interbond angle 
of the aliphatic carbon atom to be 109°2S / 
(actually it is probably somewhat less in 
ahphatic chain compounds) and that of the 
N atom shghtly less, the theoretical length 
of each normal ammo acid residue should 
be about 3 5 A U In the case of silk fibroin 
this value is almost realized, whereas m fi- 
keratin it is found to be somewhat less, 
about 3 4 A U , presumably because of the 
distorting effect of heavy side chams Ast- 
bury, m describing the spectrum of un- 
modified collagen, has assumed the inter- 
planar spacing value of 2 S A U to be its 
ammo acid residue length (1) Since this 
value is far shorter than the theoretical and 
does not approximate any submultiple value 
of the true identity period of 9 75 A U , this 
interference must be explained in some 
other manner The assumption of two 
ammo acid residues per unit cell length of 
6 50 A U in the sodium hydroxide addi- 
tion compound of collagen gives a smgle 
residue length of only 3 25 A U However, 
this value is well within reason when it is 
considered that approximately 30 per cent 
of the total ammo acids m collagen are 
either prolme or hydroxyprohne, the resi- 
dues of which due to the five membered 
rmg structure m each, must be at least 0 25 
A U shorter than the length of a normal 
fully extended residue Furthermore, the 
double residue length is in perfect harmony 
with the accepted theory of the peptide 
chain structure in which there is assumed to 


be a twofold screw axis of symmetry of 
both the carbonyl and rmide groups In 
the construction of models or diagrams of 
fibrous protem structures the carbonyl and 
imide groups of protem chams of two ad- 
jacent grids are usually located opposite 
each other Although this is a natural de- 
duction from the idea of mutual attraction 
between the two groups, the x-ray spec- 
trum of the alkali addition compound gives 
no indication that the unit cell should have 
a depth of two acid residues 

The diffraction data are not yet suffi- 
ciently complete to undertake the estab- 
lishment of the proper space group, the 
chief difficulty lying in the fact that low or- 
ders of many of the most important inter 
planar spacmgs are obscured by the halo of 
the pattern of the original material which 
seems always to persist 

Perhaps the most important question 
now to be answered concerns the exact lo- 
cation and mode of combination of the al- 
kali m the lattice of the collagen crystallite 
The appearance of additional interferences 
upon swelling m sodium hydroxide followed 
by drying may be due to a neutralization 
of certain polar forces within the lattice, 
thus allowing the structural units of the 
protem to assume a more definite geometri- 
cal arrangement, the alkali serving only to 
support the diffracting umts m their proper 
places and itself not directly contributing 
to the diffraction However, the large 
amount of sodium hydroxide taken up, ap- 
proximately one molecule of sodium hy- 
droxide per ammo acid residue, strongly 
suggests that the alkali takes up a very 
definite position within the protem crystal 
lattice and itself may contribute most to 
the diffraction From a consideration of a 
smgle ammo acid residue, it is theoretically 
possible that a carbonyl group adjoining an 
imide group may give rise to an acidic resi- 
due through enolization and m this man- 
ner combme with a molecule of alkali The 
alternative is that the alkali is held merely 
by co-ordination at some position within 
each ammo acid residue At any rate, the 
alkali appears to be bound quite firml> 
since a fiber swollen in such a maimer will 
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-dry readily in the ordinary atmosphere Reversibility of the Sodium Hydroxide- 
without the formation of any appreciable collagen Addition Compound — The peculiar 
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versible When a fiber swollen m the usual 
manner m05N alkah is placed in a buf- 
fered solution whose pH is approximately 
the same as the isoelectric point of the pro- 
tein, namely, 4 78, a very rapid subsiding 
of the swelling takes place and after a pe- 
riod of a few hours the swelling amounts to 
httle more than that shown by a fiber 
swollen m ordinary distilled water After 
drying under tension m the usual manner, 
the x-ray pattern is seen to be exactly the 
same as that given by unmodified collagen 
The diffraction pattern is shown in Figure 
3 

Action of Sodium Hydroxide upon Gela- 
tin — Ribbons of well-onented gelatin upon 
swelling in 0 5 N sodium hydroxide under 
similar conditions failed to show any such 
well-oriented structures in then x-ray dia- 
grams (Fig 4) Upon the patterns faint 
but sharp arcs were seen which indicated 
the same addition compound as that shown 
with collagen The gelatin strips were 
dned under a small amount of tension 
which evidently was sufficient to hne up 
the crystal particles or micelles themselves 
as shown by the well-defined 001 interfer- 
ence However, it seems that the tension 
which can be applied to a swollen gelatin 
fiber is not sufficient to hold the individual 
protein chains in alignment This phe- 
nomenon seems to be strong evidence in 
support of the theory that m collagen the 
micelles are linked together across their 
ends by some sort of binding force which 
gives the fibers then tensile strength 

Addition Compound with Potassium Hy- 
droxide — A similar compound is formed by 
the action of potassium hydroxide upon 
collagen In this case the resulting crystal 
structure of the compound is much differ- 
ent from that formed with sodium hydrox- 
ide due perhaps to the difference m size of 
the two alkali metal ions In Figure 5 is 
shown the x-ray pattern of the potassium 
hydroxide addition compound Since 
there are but relatively few interferences 
on the equatorial hne and only one layer 
hne is present, an entirely satisfactory solu- 
tion of the structure cannot be made A 
careful study of the equatorial interfer- 


ences indicates that the system is mono- 
chnic, with the following uni t cell dimen- 
sions a = 4 2S A U , 6 = 3 7S A U , e = 
14 1 A U , = 59°45 / Of some signifi- 

cance is the fact that the identity period 
along the b (fiber) axis was found to be 3 78 
A U , as compared to 3 25 A U of the so- 
dium hydroxide compound Although 
this fact is probably connected in some 
manner with the difference m size of the 
two ions, no conclusive explanation can 
yet be given 

Addition Compound with Lithium Hy- 
droxide — Of the three alkah addition com- 
pounds of collagen, the lithium compound 
seems to be by far the most difficult to pre 
pare Atmospheric carbon dioxide must 
be excluded during drying to prevent the 
formation of lithium carbonate The pat 
tern of the compound is shown m Figure 6 
No attempt at the solution of the crystal 
structure is given, although it is manifestly 
different from both the preceding addition 
compounds 

ACTION OF HYDROCHLORIC ACID UPON 
COLLAGEN 

Samples of tendon collagen were treated 
■with increasing concentrations of hydro- 
chloric acid up to the point at which rapid 
decomposition was produced Swelling in 
this case was only moderate as compared 
to that obtained with alkah solutions of the 
same strength The diffraction pattern of 
the dned matenal failed to show any evi- 
dence of a new structure 

STUDY OF THE LONG INTER-PLANAR SPACING 
FOUND IN COLLAGEN 

For the x-ray investigation of organic 
materials which show interferences from 
interplanar spacings of not more than 50 
A U , the usual technic with the Ka-radia- 
tion of copper at a sample-to-plate distance 
of 5 to 10 cm is found to be quite satisfac- 
tory For spacings above this value the 
interferences are located so close to the cen- 
tral spot that it is always difficult if not im- 
possible to resolve them from the trace on 
the film of the undiffracted pnmary beam 
Inasmuch as the -value of sin e vanes di- 
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Tig 15 



Tig It) 

1 ig 11 Untreated surgical suture allowed to dn under no tension (20 cm ) 

Tig 12 Sample same as shown in Figure 11 but allowed to dn under 500 g tension (20 cm ) 

F ig Id Sample same as shown in Figure 11 but allowed to dn under 1270 g tension (20 cm ) 

Tig 14 Extended intestinal wall collagen nbbons X ra\ beam perpendicular to fiber axis and parallel to 
plane of nblions (10 cm ) 

I ig l*i Same sample as shown in Figure 14 X ra> beam parallel to fiber axis (10 cm ) 

Fig lb Intestinal wall collagen wax extracted with hot alcohol (10 cm ) 


recth as the \aluc of X for any gi\en spac- usualh is resorted to in such cases The 
ing, the use of long \\a\c length radiation chief disadaantage of the use of long wave 
such as the K« of aluminum or magnesium length radiation is that it is readily ab- 
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sorbed, necessitating long exposure times 
and the use of very thin specimens Also, 
specially built gas type x-ray tubes are usu- 
ally necessary 

X-radiation of only moderate wave 
length such as the Ka of copper can be 
used for the study of long mterplanar spac- 
mgs only by increasing the specimen-to- 
film distance and observing great precau- 
tions to overcome inherent difficulties in 
technic 

To avoid scattering due to air, especially 
at film distances in the neighborhood of 30 
cm , a special type of vacuum camera with 
a variable sample-to-plate distance was de- 
signed and built The details of the ap- 
paratus will be described elsewhere With 
this apparatus it was found that not only 
was the exposure time greatly reduced but 
the interferences always were much sharper 
In Figures 7 and 8 are two diffraction pat- 
terns of the same sample of raw catgut ma- 
terial, one (7) taken m a vacuum and the 
other (8) taken m air, at a film distance of 
10 cm, m which a very pronounced im- 
provement due to the vacuum can be seen 
For longer distances, especially at 30 cm , 
a tremendous improvement can be seen 

In addition to the usual diffraction pat- 
tern shown at 5 cm , described at the be- 
ginning of this article, tendon collagen 
shows various orders of a very long meridi- 
anal mterplanar spacing which has pre- 
viously been mentioned (9) In Figure 9 
is shown a typical pattern given by a bun- 
dle of untreated rat tail tendons at a film 
distance of 29 5 cm , usmg two 0 005 m 
pinholes This particular pattern shows 
four distinct orders, whose “d” values were 
calculated to be 202, 107, 72 6, and 57 A U 
The first interference listed, although very 
definitely present, was difficult to measure 
accurately on account of its nearness to the 
central spot Basing the calculations upon 
the thud interference which is sharpest and 
most accurately measured, it can be seen 
that these values represent either the first, 
second, thud, and fourth orders of a 216 
A U spacing, or the second, fourth, sixth, 
and eighth orders of a 432 A U spacmg 
Other patterns of collagen at shorter film 


distances show still higher orders which can 
be accounted for only by assigning odd or- 
der values and for this reason 432 rather 
than 216 is assumed to represent the real 
mterplanar spacmg It is not impossible 
for the actual value of the spacmg to be 
even some higher multiple of 432 Au 
Other forms of collagen, such as raw shin, 
tanned leather, bone collagen, etc , all show 
this long repeating umt along the fiber axis 
On the other hand, the diffraction pattern 
of gelatm, even the very best grade in 
which there is no evidence of lower de- 
composition products, shows no long spac- 
mg whatsoever 

Effect of Chrotmctstng — Repeated meas- 
urements and comparisons of the \-ray 
diagrams of raw and ehromicized catgut in 
dicates that chromicizing always tends to 
shorten slightly (for example, to 408 A U ) 
the length of this spacmg 

Effect of Hot Water and Concentrated 
Acids, Alkalies, and Salt Solutions — The 
action of hot water upon collagen is most 
peculiar At room temperature water 
molecules are able to penetrate the lattice 
with ease, giving rise to mtra-micellar 
swelling as shown by the increase m the 
"d” value of the 001 planes This swelling 
effect is easily reversible, the lattice dimen- 
sion bemg a direct function of the amount 
of water present The long spacmg is not 
destroyed by this process, as it appears 
agam after drying It has not been found 
possible to observe any variation in the 
value of the long spacmg with swelling As 
the temperature is increased to around 70° 

C , the fibers undergo a rather sudden con- 
traction in length The \-ray pattern of 
the fiber dried m this shriveled state is 
found to be identical with that of un- 
stretched gelatin, showing that the con- 
traction effect is not accompanied by a de- 
struction of the micelles as units but, in- 
stead, only throws them mto a disorgan- 
ized state Upon swelling the dned con- 
tracted fiber and drying agam under a 
small amount of tension the x-ray pattern 
agam shows almost perfect fibenng but no 
evidence of the long meridional spacing 
Sodium hydroxide of 0 4 N strength such 
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Tig 23 Fig 24 

Fig 17 Catgut suture after refluxing with benzene (10 cm ) 

Fig IS Catgut suture after refluxing with petroleum ether followed b> heating at 110° C (10 cm) 

Fig 19 Same sample os shown m Figure IS but subsequentlj swollen in distilled w ater and dried (10 cm ) 

Fig 20 Fresh raw intestinal wall collagen after cleaning and drying (10 cm ) 

Fig 21 Same sample as shown in Figure 20 subsequentlj treated with 0 25 N NaOH washed and dried 
(10 ctn ) 

Tig 22 Same sample as shown in Figure 20 but swollen in strong NaCl solution followed b> washing 
with Na COj solution (HI cm ) 

Tig 23 Untreated tendon collagen x raj beam parallel to fiber axis showing Br absorption edge from 001 
plane gi\cn bj general radiation from copper target (5 cm ) 

1 ig 24 Same sample as shown in Figure 23 x ra\ beam parallel to fiber axis showing same Br absorption 
edgi from 001 plane gnen b\ general radiation from dlromium target (5 cm ) 

as w as used m studying the addition com- low Moreover, fibers treated with alkali of 
pound docs not greath affect the long fiber tins strength give diffraction patterns with a 
period pro\ ided the temperature is kept large amount of scattering along the equa- 
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sorbed, necessitating long exposure times 
and the use of very thin specimens Also, 
specially built gas type x-ray tubes are usu- 
ally necessary 

X-radiation of only moderate wave 
length such as the Ka of copper can be 
used for the study of long interplanar spac- 
mgs only by increasing the specimen-to- 
film distance and observing great precau- 
tions to overcome inherent difficulties m 
technic 

To avoid scattering due to air, especially 
at him distances in the neighborhood of 30 
cm , a special type of vacuum camera with 
a variable sample-to-plate distance was de- 
signed and built The details of the ap- 
paratus will be described elsewhere With 
this apparatus it was found that not only 
was the exposure tune greatly reduced but 
the interferences always were much sharper 
In Figures 7 and S are two diffraction pat- 
terns of the same sample of raw catgut ma- 
terial, one (7) taken m a vacuum and the 
other (S) taken in air, at a film distance of 
10 cm , in which a very pronounced im- 
provement due to the vacuum can be seen 
For longer distances, especially at 30 cm , 
a tremendous improvement can be seen 

In addition to the usual diffraction pat- 
tern shown at 5 cm , described at the be- 
ginning of this article, tendon collagen 
shows various orders of a very long mendi- 
anal interplanar spacing which has pre- 
viously been mentioned (9) In Figure 9 
is shown a typical pattern given by a bun- 
dle of untreated rat tail tendons at a film 
distance of 29 5 cm , using two 0 005 in 
pinholes This particular pattern shows 
four distmct orders, whose “d” values were 
calculated to be 202, 107, 72 6, and 57 A U 
The first interference hsted, although very 
definitely present, was difficult to measure 
accurately on account of its nearness to the 
central spot Basing the calculations upon 
the third interference which is sharpest and 
most accurately measured, it can be seen 
that these values represent either the first, 
second, third, and fourth orders of a 216 
A U spacing, or the second, fourth, sixth, 
and eighth orders of a 432 AU spacmg 
Other patterns of collagen at shorter film 


distances show still higher orders which can 
be accounted for only by assigning odd or- 
der values and for this reason 432 rather 
than 216 is assumed to represent the real 
interplanar spacmg It is not impossible 
for the actual value of the spacmg to be 
even some higher multiple of 432 Au 
Other forms of collagen, such as raw skin, 
tanned leather, bone collagen, etc , all show 
this long repeating unit along the fiber axis 
On the other hand, the diffraction pattern 
of gelatin, even the very best grade in 
which there is no evidence of lower de- 
composition products, shows no long spac- 
mg whatsoever 

Effect of Chromiciztng — Repeated meas- 
urements and comparisons of the x-ray 
diagrams of raw and ehromicized catgut in 
dicates that chromicizing always tends to 
shorten slightly (for example, to 408 A U ) 
the length of this spacing 

Effect of Hot Water and Concentrated 
Acids, Alkalies, and Salt Solutions — The 
action of hot water upon collagen is most 
pecuhar At room temperature water 
molecules are able to penetrate the lattice 
with ease, giving rise to intra-micellar 
swelling as shown by the increase in the 
"d” value of the 001 planes This swelling 
effect is easily reversible, the lattice dimen- 
sion being a direct function of the amount 
of water present The long spacmg is not 
destroyed by this process, as it appears 
again after drying It has not been found 
possible to observe any variation m the 
value of the long spacing with swelling As 
the temperature is increased to around 70 ° 

C , the fibers undergo a rather sudden con- 
traction in length The x-ray pattern of 
the fiber dried in this shriveled state is 
found to be identical with that of un- 
stretched gelatin, showing that the con- 
traction effect is not accompanied by a de- 
struction of the micelles as units but, in- 
stead, only throws them into a disorgan- 
ized state Upon swelling the dried con- 
tracted fiber and drying again under a 
small amount of tension the x-ray pattern 
again shows almost perfect fibenng but no 
evidence of the long meridional spacmg 
Sodium hydroxide of 0 4 N strength such 
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Tig 23 Fig 24 

T ig 17 Calgut suture after refluxing with benzene (10 cm ) 

Tig IS Catgut suture after refluxing with petroleum ether followed b} heating at 110° C (10 cm) 

T ig 10 Same sample as shown in Tigurc IS but subsequent!} swollen in distilled water and dried (10 cm ) 

Fig 20 Fresh raw intestinal wall collagen after cleaning and dmng (10 cm ) 

1 ig 21 Same sample as shown in Figure 20 subsequent!} treated with 0 25 N NaOH washed and dried 
(10 cm ) 

Fig 22 Same sample as shown in Figure 20 but swollen in strong NaCl solution followed bv washing 
with Na COj solution (10 cm ) 

Tig 23 Untreated tendon collagen x ra> beam parallel to fiber axis showing Br absorption edge from 001 
plane given In general radiation from copper target (5 cm ) 

I ig 24 Same sample ns shown in Figure 23 x ra} beam parallel to fiber axis showing same Br absorption 
edge from 001 plane given In general radiation from chromium target (5 cm ) 

as u as used m studying tlic addition com- low Moreov er, fibers treated with alkali of 
pound docs not greatlv affect the long fiber this strength gi\ e diffraction patterns with a 
penod provided the temperature is kept large amount of scattering along the equa- 
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tonal line in the region of about 100 A U 
and up In Figure 10 is shown the pattern 
of the NaOH addition compound at a sam- 
ple-to-plate distance of 29 5 centimeters 
In this illustration the second, fourth, sixth, 
and eighth orders of the long mendianal 


contraction even at room temperature 
The v-ray patterns of collagen contracted 
in this maimer show that the long spacing 
has been destroyed 

Concentrated salt solutions such as lith- 
ium thiocyanate and calcium chloride were 



Ft <? 25 

Fig 25 Variation m intensity of different orders of the long mendianal spacing produced b> drying 
fiber under different amounts of tension 


spacmg as well as heavy equatorial scatter- 
ing can be seen This horizontal blacken- 
ing at a very small angle is similar to that 
obtained for cellulose, etc , and is quite sig- 
nificant m that it indicates the existence of 
a long lateral spacmg with a d value 
which is not constant More concentrated 
alkalies and acids cause a great amount of 


found to act very rapidly, especially upon 
tendon collagen, resulting in the complete 
destruction of the long spacmg In all 
cases cited above in which much contrac- 
tion occurs, the destruction of the long 
spacmg always is accompanied by a very 
great loss m tensile strength 

Effect of Drying under Tension — Drying 
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of the water-swollen fiber under various 
amounts of tension was observed to have a 
singular effect upon the x-ray diffraction 
pattern of an untreated surgical suture In 
Figures 11, 12, and 13 are shown patterns 
of the same material swollen m distilled 
water for a period of three hours but dried 
under different loads, namely, 0 0, 0 500, 
and 1270 g , respectively The last value 
was found to be very near the breaking 
load of the particular gut used Consider- 
ing only the mendianal arcs given by the 
long spacing along the fiber axis, it can be 
seen that the relative intensity of the vari- 
ous orders appears to shift upon the appli- 
cation of tension, the lower orders becom- 
ing more intense In Figure 25 is shown a 
diagrammatic representation of the extent 
to which the intensity of each order was 
found to vary in each of the three cases 
The intensity value of each interference is 
a purely arbitrary one taken from the mi- 
crodensitometer reading and, therefore, is 
only relative 

Concerning the Nature of the Structural 
Unit Indicated by the Long Mendianal Spac- 
ing — Two explanations can be given for 
the appearance of this long mendianal 
spacing The first is that the protein is 
made up in such a manner that some par- 
ticular amino acid having an extraordi- 
nary great scattenng power is penodically 
repeated along the chains but without any 
regular discontinuity m the covalent pep- 
tide bonds The second is that the protein 
consists of large molecules or crystallites 
of a very definite length whose ends are 
regularly arranged in planes along the fiber 
axis From the shortening effect upon the 
long spacing produced by chromicizmg, 
cither theory may be correct In this proc- 
ess a slight crumpling of the chains which 
apparently takes place, would result in a 
shortening of the “d” value of this plane 
From the simultaneous great contraction 
in length of a fiber and the complete de- 
struction of the long spacing by the action 
of concentrated acids, alkalies and salts 
and hot water, the second possible explana- 
tion seems to be much more logical The x- 
ray pattern shows \ery long molecules or 


crystallites to remain after such treatment 
and that they may be easily oriented, but 
no longer is the regular periodicity along 
the fiber axis noted It is difficult to see 
how treatment merely with a concentrated 
salt solution such as CaCh at room tem- 
perature might disrupt a covalent bond 
along a protein cham 

Evidently there is some sort of an attrac- 
tion, probably secondary’’ valence forces, or 
a powerful cementing material between the 
ends of the micelles m collagen This is ap- 
parent, first, from its high tensile strength 
as compared to that of gelatin, and second, 
from the fact that although a sodium hy- 
droxide addition compound of gelatm can 
easily be prepared, it cannot be made to 
give a well-onented diffraction pattern 
This is probably because in gelatm, the 
attractive forces between the ends of the 
micelles have been destroyed and the ten- 
sion upon the ends of the molecules, so nec- 
essary for pulling the units in a definite 
geometric configuration, can no longer be 
exerted by applying tension at the ends of 
the protein fiber as a whole Although not 
conclusive, the evidence seems to indicate 
strongly that this very long repeating umt 
is due to a definite discontinuity of the pep- 
tide bond 

A reasonable explanation of the phenom- 
ena underlying the shift in relative inten- 
sity of the different orders of the long spac- 
ing upon drying a swollen fiber under ten- 
sion cannot yet be given 

STUDY OF THE DIFFRACTION INTERFERENCES 
PRODUCED BY RADIALLY ORIENTED, NATU- 
RALLY OCCURRING W r AX MOLECULES ON IN- 
TESTINAL WALL COLLAGEN FIBERS 

The collagenous submucous layer of the 
intestinal w r all of animals, particularly the 
sheep, possesses certain peculiar properties 
which make it well suited for raw material 
m the manufacture of surgical sutures and 
ligatures, musical instrument strings, ten- 
nis racket gut, etc A microscopic exami- 
nation of a sheet of collagen from this 
source re\ eals its structure to be made up 
of tiny interwo\ en fibers which divide and 
join other fibers in such a manner as to 
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form a web-like structure analogous to a 
net Such an arrangement gives a struc- 
ture which is easily extended in any direc- 
tion and has at the same tune an enormous 
tensile strength Aside from the advan- 
tage of being procurable in great lengths, 
twisted ribbons of intestinal wall collagen 
possess certain invaluable properties such 
as pliability, resiliency, etc , which might 
seem to be connected with the presence of 
thin films of highly oriented natural wax 
molecules surrounding the individual fibers 
Early investigators using the x-ray 
method found collagen from the mtestmal 
wall to be exactly the same as that from 
other sources, such as tendon The first 
evidence for a difference m structure of col- 
lagen from different sources was noted in 
the data pubhshed by Clark, Parker, 
Schaad, and Warren (9) for mtestmal wall 
collagen and that by Wyckoff, Corey, and 
Biscoe (27) for tendon collagen As men- 
tioned previously, in the first article is 
found a reference to a long lateral spacing 
of 48 A U which was not reported in the 
work on tendons Further x-ray analysis 
has confirmed the presence of this long 
lateral spacing, peculiar to collagen of the 
mtestmal wall In Figure 14 is shown the 
interference of this spacing with its first, 
second, and third orders present 

In the course of preliminary studies of 
the nature of this interference it was ob- 
served that, whereas the mterplanar spac- 
ing of the 001 plane of collagen varied 
greatly with the amount of water held by 
the protein, the value of the longer lateral 
spacing was not noticeably influenced by 
swelling Smce these two planes are lo- 
cated m the same zone the swelling data 
indicated that the two planes could both 
belong to the same crystal structure only 
provided they were mutually perpendicu- 
lar The results of a study of the position 
of these two planes with respect to each 
other is shown in the reproduction of the 
x-ray patterns In Figure 14 is shown the 
diffraction pattern obtained by passing the 
x-ray beam perpendicular to the fiber axis 
(long direction of stretched gut) but paral- 
lel to the plane of the gut sheets In Figure 


15 the x-ray beam was passed parallel to 
both the fiber axis and to the plane of the 
collagen sheet The interference of the 001 
plane in Figure 14 shows the protein fibers 
to be well oriented The first three orders 
of the 48 A U plane are present showing it 
to be well oriented m the direction of the 
fiber axis Figure 15 shows the plane giv- 
ing the 48 A U interference to be onented 
approximately parallel to the flat plane of 
the sheets, whereas the 001 plane (10 S 
Au) is shown to be randomly onented 
about the fiber axis From this it can be 
seen that these two planes, although in the 
same zone, are in no respect mutually per- 
pendicular and, therefore, cannot belong 
to the same crystalline matenal 

Wax and resms have been reported to be 
present m surgical catgut to the extent of 
approximately 1 5 per cent (19) At first 
this small amount was considered to be in- 
sufficient to give a diffraction pattern 
Furthermore, samples of raw catgut after 
extraction with wax and resm solvents, di- 
ethyl ether, and chloroform were found to 
still give the 48 A U spacing However, it 
was noted that finished sterile ligatures 
which had been stored m non-boilable tub 
mg fluid, the chief constituent of which is 
ethyl alcohol, did not show such a spacing 
On the other hand, the spacing was always 
present m ligatures which had been stored 
in boilable tubing fluid, the base of which 
usually is toluene The supposition that 
the crystalline matenal giving this spacing 
m the spectrum of mtestmal wall collagen 
was of a waxy natme, soluble in hot ethyl 
alcohol, was easily venfied The x-ray 
pattern of the collagen sample extracted 
with hot alcohol showed no evidence of the 
48 A 17 spacing The residue obtained by 
evaporation of the solvent consisted of a 
dark brown waxy matenal corresponding 
to about 2 7 per cent by weight of the un- 
dned sample The x-ray pattern of this 
waxy matenal is shown in Figure 16 The 
pattern is characteristic of that shown by 
most waxes The first, third, and fifth or- 
ders of the 4S AU spacing are shown, 
which represent the length of the fully ex- 
tended wax molecule Other spacmgs of 
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08, 3’ 60, and 3 3S A U also are shown, 
rhich represent lateral spacmgs in the 
nolecule Thus it is shown that the equa- 
onal spacing of 4S A U , which previously 
ras thought to be given by intestinal wall 
:ollagen, actually is due to the presence of 
1 wax of high molecular weight whose long 
nolecules are lughly oriented upon the sur- 
ace of the protein fibers In Figure 15, m 
vhich the x-ray beam was passed parallel 
:o the flat plane of the collagen ribbons, it 
ran be seen that the major portion of the 
,vax seemed to be located on the surface of 
ihe sheets since the plane given by the lay- 
ers of oriented wax molecules was for the 
nost part approximately parallel to the 
plane of the sheets In order to deter min e 
whether or not any appreciable quantity 
of the wax was fixed upon the inner fiber 
structure of the intestinal wall sheet, a se- 
nes of partial extractions were made by 
treating the raw gut nbbons for short pe- 
nods of time m the hot solvent and the rela- 
tive rate of disappearance of the circle as 
compared with the strong arcs of this inter- 
ference was observed The patterns ob- 
tained from the senes of these partially 
extracted samples of gut showed beyond 
any doubt that although a large portion of 
the wax is attached to or near the surface 
of the gut as a whole, the remainder must 
be onented radially upon the surface of the 
inner fibnllar structure 

Effect of Various Organic Solvents upon 
the Oriented TFax Films — The results of ex- 
traction expenments on surgical suture 
samples m which benzene, chloroform, 
ether, acetone, and petroleum ether were 
used, showed that, although with each sol- 
' ent a small per cent of the wax was always 
dissohed, m no case was the removal so 
complete after a 24-hour penod of hot ex- 
traction that diffraction interferences could 
not be obtained, remo\al was complete 
w hen ethyl alcohol was used 

A rather peculiar result of the solvent 
treatment upon the effcctn e length of the 
w ax molecules remaining on the fibers w as 
noted With the high boiling sol\ ents the 
48 A U arc usually disappeared completely 
after extraction and at the same time a new 


diffuse ring for a spacing of about 33 A U 
appeared In the case of the low boiling 
solvents this change was not found unless 
the treatment was followed immediately 
by heatmg m the oven at 1 10 0 C Drying 
in the oven to constant weight previous to 
the solvent treatment was found to aid 
greatly in this short ening effect It must 
be remembered that this shortening takes 
place only with that portion of the wax re- 
maining, with highly preferred molecular 
orientation on the fibers That this phe- 
nomenon is only a change m effective 
length and not the removal or formation of 
another compound is evident from the fact 
that upon swelhng the fiber in distilled 
water and drying agam, the 33 A U ring 
disappears completely, while the 4S A U 
arcs return and are quite as intense as be- 
fore In Figure 17 is shown a pattern of a 
raw catgut suture after extraction -with 
benzene The presence of both the 48 and 
the 33 A U spacmgs shows that only a 
partial transformation has occurred Fig- 
ure IS shows the pattern obtained after re- 
fluxing with petroleum ether followed by 
heatmg at 110° C A complete transfor- 
mation to the 33 A U length can be seen 
In Figure 19 is shown a pattern of a sample 
treated exactly as described for that m 
Figure 18 but subsequently" swollen m dis- 
tilled water and dried The last figure 
shows a complete reversal to the 48 A U 
length The action of the reagents de- 
scribed above upon the onented film of wax 
can be explained best by saynng that by 
some peculiar effect of the reagents and 
heat treatment the long wax molecules are 
caused to tilt relative to a plane to which 
they r are perpendicular in the 4S A U stage 

Whereas cold ethyl alcohol was found to 
neither produce the shortening effect nor 
remove the wax, the hot solution dissolved 
the w ax completely and very" rapidly 

Chemical Analysis of Wax — From a por- 
tion of the wax extracted with absolute 
ethyd alcohol the following results were ob- 
scrv ed 

(a) A few grams treated with 20 per 
cent NaOH and heated was seen to produce 
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foaming indicating that saponification had 
taken place 

(5) No sharp melting point was ob- 
served The melting range was found to be 
from 65 ° to SO ° C , indicating a mixture 
rather than a single compound 

(c) A micro-analysis gave the following 
results 

Inorganic ash 0 10% 

N 1 59% 

C 74 44% 

H 11 50% 

O remainder 

From these data the empirical formula is 
found to be C-H 13 0 Assuming it to be an 
ester in which two atoms of oxygen are nec- 
essary, the formula would be C u Ho 6 0 S) 
which is that of an unsaturated compound 
These data would seem to indicate a com- 
bination of two or more of these umts to 
form a rather complex molecule whose ef- 
fective length is 48 A U However, as is 
shown below, the effective length of the 
wax molecule can be made to vary widely 
depending upon the pH of the solutions 
used m processing of the raw gut 

Influence of Alkalies and. Salts upon the 
Orientation of the Wax Films — In Figure 
20 is shown the x-ray pattern of raw intes- 
tinal wall collagen previous to any process- 
ing other than scraping and washing m or- 
dinary tap water No indication of a 4S 
A U spacing is noted but, instead, there is 
found an unusually large amount of amor- 
phous scattering near the central spot A 
faint concentric ring of about 44 A U is 
shown, which is due to the presence of mut- 
ton tallow and which readily disappears 
upon extraction with ether This scatter- 
ing effect indicates a relatively poor state 
of orientation of the wax molecules In 
Figure 21 is shown the x-ray pattern of the 
same ether-extracted raw catgut after a 
treatment with 0 25 N NaOH for a period of 
twenty-four hours, followed by washing 
The pattern clearly reveals the 48 A U 
sparing characteristic of catgut ligature 
wax A subsequent extraction of this ma- 
terial with hot alcohol and evaporation of 
the solvent also confirmed its identity 


From these results it is definitely estab- 
lished that surgical ligature and suture wax 
is a naturally occurring material of intes- 
tinal wall collagen The \-ray pattern of 
the ether-extracted material after treat- 
ment with a bicarbonate solution, followed 
by washing, showed only a narrow lateral 
band of scattering, indicating that the wax 
molecules were fairly well onented but 
lacked somethmg to hold them in well-de- 
fined planes, a condition which is necessary 
to produce a sharp interference As the 
first sto ring medium for the fresh raw gut 
m the manufacture of surgical ligatures 
and sutures is usually a strong NaCl solu- 
tion, a sample of raw gut described above 
was allowed to soak in such a solution for 
a period of twenty-four hours The x-raj 
pattern of this material showed very dis 
tinctly a partially onented ring of about 
42 A U , besides the diffuse lateral band de- 
scnbed above A portion of this same sam- 
ple was given an additional treatment in a 
strong solution of Na 2 C0 3 The x-ray pat- 
tern for this sample still gave the 42 A U 
nng, but the lateral diffuse band seen rathe 
pattern of the samples descnbed above now 
was resolved into two quite distinct arcs 
of about 59 A U The pattern is shown in 
Figure 22 A repetition of this work showed 
these values to be correct Moreover, the 
diffraction pattern of the wax from part of 
this sample extracted with absolute alcohol 
revealed these same two spaeings with both 
the first and thud orders of each showing 
After a further treatment of the same gut 
sample withO 2 N NaOH the pattern showed 
only one interference, the 48 A U spacing 
common to all samples treated with strong 
alkali From the behavior of the effective 
length of the wax molecules upon treat- 
ment with the reagents just descnbed, it 
seems that the pH undoubtedly is a great 
influencing factor controlling onentation 
Films of this wax only a few molecules 
thick onented radially on fibnls evidently 
possess remarkable lubncating properties 
essential m these fascial tissues The wax- 
coated protein also possesses remarkable 
resistance to enzyme (pepsin, trypsin) di- 
gestion 
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absorption edges as an explanation for 

SOME PREVIOUSLY REPORTED INTERFER- 
ENCES IN COLLAGEN AND GELATIN 

In a previous attempt to determine the 
crystal structure of collagen, Herzog and 
Jancke (15), using copper radiation, re- 
ported an equatorial interference of 23 
A U , which they assumed to be a lateral 
dimension of a tetragonal unit cell This 
same spacing has smce been reported by 
other investigators (14) but no explana- 
tion for it has been gix en 

In the production of x-rays the spectrum 
of the characteristic radiation is always su- 
perimposed upon that of the general radia- 
tion, provided, of course, the potential 
across the tube is of a certam minimum 
value, depending upon the metal of which 
the target is made For diffraction work 
when a nearly monochromatic beam is de- 
sirable, the tube voltage always is made 
sufficiently high, such that the intensity of 
the characteristic radiation is far greater 
than that of the general However, it is 
known that the silver bromide emulsion of 
the film is not equally sensitive to x-rays 
of all wave lengths For a given element 
rays having a wax e length shorter than a 
certam critical value are absorbed to a 
much greater extent than rays of a longer 
wa\ e length These critical values for A g 
and Br are 1 37b and 0 918 A U , respec- 
tively Thus for a given plane, providing 
its scattering pow er is high and the general 
radiation is not filtered out, there are reg- 
istered upon the photographic plate, addi- 
tional interferences corresponding to the 
w ax e lengths to x\ hich the emulsion is most 
sensitix e The diffraction angles for these 
interferences are, therefore, independent of 
the metal of the target and depend only 
upon the x alue of the mterplanar spacing 
Such interferences are commonlj seen m 
patterns of inorganic crxstals xvhich show 
strong planes and are usualh’ called “ab- 
sorption edges ” 

1 o mx estigate the nature of the spaemgs 
reported in collagen, the unfiltered beam 
xx as passed parallel to the fiber axis of a 
bundle of rat tail tendons, 2 mm m length 


By this method the reflection from the 001 
planes is very intense and conditions are 
ideal for showing the absorption discon- 
tinuities In Figure 23 is shown the pat- 
tern obtained with copper radiation, and 
m Figure 24 is shoxvn a pattern of the same 
sample using iron radiation The two pat- 
terns are quite similar considering the dif- 
ference m wax r e length of the Ka used m 
each case Hoxvever, a distinct inner ring 
can be seen xvhich is of exactly the same 
diameter m both cases By measuring the 
outermost edge (the true absorption edge) 
and taking the xvax'e length of 0 918 A U , 
the Br absorption edge value, these rings 
xvere found to be critical absorption bands 
of the 001 plane In the pattern given by 
copper, if the diameter is measured from 
the most intense portion of the ring and 
the xvave length is erroneously assumed to 
be the Ka of copper, the value of 23 4 A U 
is obtained This x 7 alue is found to check 
exactly with that reported in the above ref- 
erence and, therefore, there is little doubt 
but that the interferences listed by the au- 
thors mentioned xvere due to the same 
phenomenon A similar explanation re- 
cently has been made to account for some 
anomalous lines present in the spectrum 
of cellulose and its derivatives (23) 

SUMMARY 

1 The x-ray diffraction patterns of un- 
modified collagen and gelatin are discussed 
It is pomted out that no entirely satisfac- 
tory interpretation of the crystal structure 
can be made from the diffraction patterns 
of these materials 

2 The preparation of addition com- 
pounds of collagen xvith sodium, potassium, 
and lithium hvdroxide is described The 
crystal structure of the sodium hydroxide- 
collagen compound is determined The 
structure is found to belong to the ortho- 
rhombic system with the following unit 
cel! dimensions a = 5 32 A U , b (fiber 
axis) = 6 50 A U , c = 1190AU The 
unit cell contains txvo amino acid residues 
The alkali-ammo acid ratio is found to be 
approximately 1 1 The structures of the 
potassium and lithium compounds are 
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found to be different and a tentative solu- 
tion is given for the potassium compound 

3 Different methods in technic m the 
study of very long interplanar spacings are 
given A periodicity of 432 A U along the 
fiber axis of collagen is measured directly 
from diffraction interferences The effects 
of chromicizmg, hot water, concentrated 
acids, alkalies, and salt solutions and dry- 
ing under tension upon the long mendianal 
spacing m collagen are discussed and cer- 
tain indications concerning the nature of 
the large structural umt shown by this 
spacmg are mentioned 

4 The presence m intestinal wall colla- 
gen of naturally occurring wax molecules 
oriented radially upon the surface of the 
collagen fibers is shown to produce a lateral 
48 A U interplanar spacing previously 
thought to be given by the collagen crystal- 
lite itself Studies of peculiar orientation 
effects of solvent treatment, alkalies, and 
salt solutions upon the oriented wax mole- 
cules are described 

5 Some previously reported interfer- 
ences in the x-ray spectra of unmodified 
collagen and gelatm are shown to be due to 
bromme absorption edges from the 001 
plane 
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TYPHOID SPINE 1 

By Major ALBERT BOWEN, M C , and CHARLES L McGEHEE, First Lt, M R C , 

Fort Sam Houston, Texas 


^pYPHOID fever ceased to be a common 
disease about the time that roent- 
genographic apparatus came widely 
into use, and while it is still present in some 
rural regions, it has become almost a rarity 
in city hospitals Hospitalization of the 
C C C has brought a number of cases into 
the Fort Sam Houston Station Hospital 
from rural camps 

The text-books list “typhoid spine" 
among the complications, but few of the 
present generation of physicians have seen 
tins clinically, and there is no reference to 
this condition in the roentgenologic jour- 


Hospital on Aug 5, 1935 He had been 
\ lsiting m the country m July On August 
10, a diagnosis of typhoid fever was con- 
firmed by a positive blood culture The 
patient was quite ill and it was thought that 
he would die Hov r ever, he responded to 
the instituted management, and on Sep- 
tember 11, culture of feces was negative for 
Bacillus typhosus His convalescence was 
slow- On October 13, he was permitted up 
in a wheel chair with apparently no ill 
effects On October 15, he was permitted 
to take a few steps, at which time there 
w f ere no complaints On October 27, he be- 



Fig i 

nals of the last ten years The following 
case ma\ be of interest as exhibiting rather 
t) pical tvphoid spondylitis 
T lie patient, a civilian, son of a soldier, 
aged 15 > cars, was admitted to the Station 

1 Published with the conduit of the Surgeon Genera! 
° l lc 'Wit) Mho assumes no responsibility for ant 
statements container! herein 


Tig 2 

gan to complain of pam m the lumbar 
region of his spine On examination, the 
patient presented a peculiar posture on 
standing There was a scoliosis of the 
upper dorsal \ertebne, the lower dorsal 
and lumbar \ertebne were rigid Viewed 
lateralh he presented a sw aj -back ap- 
pearance, lie could not bend forward and 
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the spinous processes of the lumbar and 
lower dorsal vertebras were tender on pres- 
sure A roentgenologic examination of the 
pelvis, lumbar, and dorsal vertebrae was re- 
quested The report follows 

Nov 2,1935 “The thoracic spme shows 
some scoliosis toward the right No de- 
structive lesions are seen, the interverte- 
bral spaces appear normal The lumbar 
spme shows a rather marked scoliosis to- 
ward the left The bodies of the first three 
lumbar vertebrae are fairly normal, but 
there is some irregularity of the joint sur- 
faces There is some irregular absorption 
of the anterior portion of the body of the 
thud lumbar The bodies of the fourth 
and fifth show destructive changes, the 
jomt space bemg practically obliterated 
and markedly irregular The lower border 
of the fifth appears to be mtact There is 
considerable decalcification of the sacrum 
with outlines barely visible No joint lme 
is seen at the sacro-ihac articulations, and 
there appear to be destructive changes in 
the sacro-iliac joints 

“ Impression —Typhoid spondylitis of 
the lumbar spme and sacrum ” 

Dec 2, 1935 “There is apparently fur- 
ther destruction of the bodies of the fourth 
and fifth lumbar vertebra There is a long 
spur on the lower right border of the 
fourth lumbar The bone structures m the 
sacrum appear more normal and better 
calcified, and the outlmes are a httle 
clearer ” 

Clinically, the patient is in a plaster 
shell and is quite comfortable 


A type of infectious spondyhtis due to 
inflammatory changes in the ligaments and 
bones of the spme, occurring during an at- 
tack of, or convalescence from, typhoid 
fever was first described by Gibney as the 
“typhoid spme ” The lumbar region is 
most frequently affected Accor din g to the 
literature, the symptoms are paroxysmal 
attacks of intense pain with muscular 
spasm associated with tenderness In some 
cases the nerve roots are mvolved, with 
sensory and motor disturbances Spondy- 
htis is more common m males It may re- 
cur after apparent recovery, but permanent 
deformity rarely follows Suppuration has 
not been observed 

Holmes and Ruggles (1) state “Typhoid 
spme appears m the form of localized areas 
of rarefaction near the comers of vertebral 
bodies, with local thinning of the adjacent 
disc and the subsequent development of a 
heavy bony bridge about the focus and 
disc ” 

The treatment consists in immobilization 
of the spme on a Bradford frame or in a 
plaster cast during the acute stage, which 
should be followed by a brace commensur- 
ate with the affected region until all symp- 
toms have subsided, which usually requires 
from six months to one year Cure is ef- 
fected through proliferative changes which 
result in the formation of osteophytes and 
produce ankylosis 
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1HE SIGNIFICANCE OF X-RAY CONTROL IN ARTIFICIAL FIXATION OF THE 
MEDIASTINUM SUPPLEMENTING CLOSED INTRAPLEURAL PNEUMONOLYSIS 
IN CAVERNOUS PULMONARY TUBERCULOSIS' 

By FELIX BAUM, M D , Nauark , N J 


N artificial pneumothorax can be 
considered effective only if an ana- 
tomical closure of the tuberculous 
cavity can be proven radiographically 
The clinician who, after pneumothorax 
treatment, is inclined to rely mainly on the 
improved clinical picture, gam of weight, 
disappearance of toxic symptoms and of 
tubercle bacilli, and who, therefore, con- 
siders the collapse as clinically effective, 
v, ill often be disappointed to learn from the 
radiologist that in spite of an apparent 
clinical improvement the tuberculous cav- 
ity is still open and that his problem is far 
from being solved 

In intrapleural pneumonolysis, for in- 
stance, it happens very frequently that a 
tuberculous cavity does not close in spite 
of a successful severance of pleural adhe- 
sions by the Jacobaeus method The rea- 
son for such failures is mostly a stiffened 
wall of the cavity Surgeons like Sauer- 
brueh, therefore, often hesitate to try this 
method and prefer more radical procedures, 
such as thoracoplasty 
\Vc ha\e learned from Potter, 2 who has 
probably treated the largest number Of 
such cases, that artificial fixation of the 
mediastinum is an excellent aid m render- 
ing an unsatisfactory pneumothorax ef- 
fective One allows the mediastinum, 
■which, m the majority of such cases, is 
pushed o\cr to the opposite side, to return 
to its normal position under fluoroscopic 
control and injects from 10 to 15 c c 
of sterile, chenucalh pure mineral oil into 
the pleural sac In this manner one 
produces an artificial pleural effusion with 

1 \ r-n Demonstration Cluneal Meeting St 
Marj < Hospital Orange X J ApnU4 llttt. 

R I’ Cotter Pn_Urmnar\ Report \crzthchc 
Snmmclhhuur Jin 25 W. I mal report in 
print 


a temperature of 102 8 to 104° F lastmg 
for a few days During the following eight 
weeks, one fiuoroscopes the patient at short 
intervals in order to determine whether or 
not the mediastinum is movable during 
respiration Omission of fluoroscopy leads 
invariably to failures As soon as the 
radiologist can prove complete fixation of 
the mediastinum in the mid-lme, the fluid is 
aspirated and artificial pneumothorax con- 
tinued The tuberculous cavity closes 
m a great number of cases and the prob- 
lem is solved The same supplementary- 
procedure is necessary in cases following 
closed intrapleural pneumonolysis, m which 
the cavity seems to be incollapsible for 
reasons mentioned above The following 
case is an interesting proof 
A girl, aged 16 years, showed, on admis- 
sion to the Deborah Sanatorium, Browns 
Mills, N J , a cavernous tuberculosis of 
the right upper lobe with pencavemous 
infiltration (Fig 1) Artificial pneumo- 
thorax was attempted for three months but 
the cavity failed to close in spite of high 
pressure insufflations, because of a pleural 
adhesion which held the cavity open (Figs 
2 and 3) The patient was, therefore, sent 
to me for electrosurgical severance of the 
adhesion In spite of the fact that the 
operation was successful, the canty failed 
to close after numerous artificial pneumo- 
thoraces (Fig 4) The only change that 
the roentgenologist could report was a 
mediastinal herniation (Fig 5) In spite 
of clinical improvement, it was decided 
to follow Potter s suggestions to aspirate 
air, under fluoroscopic control, and to 
allow the mediastinum to return to its 
original position A mediastinal fixation 
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Fi(r 1 (upper left) Tuberculous cavitj in the right upper lobe — pencaiemous infiltration 
Fur 2 lubber right ) Pneumothorax ineffective on account of adhesions 

p £ 3 (lower left) Pneumothorax still meffect.ve-increased intrapleural pressure 

Fig 4 (l^er right ) Adhesions severed electrosurgicallj Cavitt is still open Mediastinum has shifted 

to the left Mediastinal henna 


in the mid-lme was then produced by 
artificial pleural effusion (described above) 


and, after aspiration of fluid, the pneumo- 
thorax was continued uith small amounts 
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Fig 5 Fig ® 

Fig 6 Cavil) is still open There is increased intrapleural pressure The mediastinal henna is larger 
Fig 0 Mediastinum allowed to return to mid-line Artificial fixation of the mediastinum b> artificial 
fluid formation Caviti is still open 


of air given at short intervals under nega- 
tive pressure (Fig 6) The attempt was 
successful (Fig 7) It shows a complete 
anatomical closure of the cavity The 
sputum has remained negative ever since 
Artificial pneumothorax is being continued 

SUMMAR\ 

The importance of \-ray control in cases 
of ineffective collapse following closed 
intrapleural pneumonolysis is shown A 
case is presented m which, after pneumo- 
nolysis, the collapse seemed to be clinically 
effectn e but proved to be anatomically m- 
effcctn e as demonstrated on the \-ray film 
The anatomical closure uas possible only 
after t supplementary artificial fixation 
of the mediastinum under \-raj control 



Fig 7 Fluid aspirated pneumothorax con 
tinued Anatomical closure of ca\it\ 
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AN IMPROVED METHOD FOR MAKING REPRODUCTIONS FROM 

X-RAy FILMS 

By BERNARD H NICHOLS, M D , and J C ROOT, M D , Cleveland Clinic, Cleveland, Ohio 


=jf=HE making of positive reproductions 
from x-ray films by the methods now in 
general use is a tedious and time-con- 
suming task We have sought to simplify 
and improve this type of work, as well as 
to reduce the cost m cases in which a large 
number of copies must be made In addi- 
tion, the method to be described pr modes 
for another means of lantern slide projec- 
tion, namely, the film positive printed on a 
single strip of film 

The method that we have found most 
acceptable for this work is based on the 
miniature camera using 35 mm motion 
picture film This film has the advantage 
of bemg very fine-grained , many negatives 
can be stored in a comparatively small 
space, and the cost per negative, when the 
film is purchased in bulk, is about one 
cent The equipment consists of a Leica 
model F camera with an f 3 5, 5 cm lens, 
a sliding focusing copy attachment with 
an arm for attachmg to an upright, and 
an illuminating box While any available 
view box may be used, we feel that there 
are distinct advantages m the illuminator 
which we have designed and are now using 

The illuminator is made up of a metal 
box IS Vs inches long, 16 '/ 2 inches wide, 
and 19 mches high with welded seams On 
the floor of this is a base board upon which 
are 12 sockets for electric hghts, which are 
arranged in three rows of four each The 
light source consists of twelve 40-watt 
lamps A sheet of opal glass is placed 10 
inches above the base board for primary 
diffusion of the light Between this sheet 
of glass and the bottom of the box, vents 
are cut in the sides to eliminate the heat 
given off by the lamps A piece of plate 


placed, consists of a second piece of opal 
glass 2 y. mches above the sand tray 
Hmged to the back of the box is a heavy 



Fig 1 Diagram of illuminating box 
(j 4) Opal glass (5) Sand tray, (C) Mast (D) 
Plate glass 

sheet of plate glass which serves to hold 
the film flat and in good contact with the 
opal glass top The construction of the 
illuminating box is shown m the diagram 
(Fig 1) The metal upright, made from 
1 y* inch tubing, is fastened to the rear of 
the box For convenience, small grooves 
are cut in the tubing to designate the film- 
camera distance for the different sized films 
For operation, the apparatus is set up as 
shown in Figure 2 Masks may be made 
from black fiber cardboard to cut out any 
undesirable illumination coming from 
around the sides of the smaller films For 
films of average density and fight distri- 
bution, the sand tray, consisting of the 
frosted plate glass, may be left tu situ 
and serves to further diffuse the fight 
coming through it If any particular 
Hass* frosted on one side, is enclosed ‘with portion of the film needs accentuation, this 
metal strips to form a tray When assem- may be accomplished by means of the 
bled this is inserted in grooves 5 »/ 4 mches sand tray In this case the tray is re- 
above the opal diffusing glass and will moved from its position and set with the 
hereafter be termed the “sand tray " The film in place, on top of the plate glass 
of the box on which the films are pressure plate Fine sand from a con- 

362 


top 



NICHOLS AND ROOT REPRODUCTIONS FROM X-RAY FILMS 


363 


tamer is then sifted over the areas in which 
the intensity of the light is to be diminished 
For this purpose an ordinary tm can with 
a fine mesh wire screen bottom may be 
used The sanding procedure may be 
facilitated if different sized openings are 
available for the bottom of the dispenser 
With these the sand may be better placed 
over small or irregular areas After the 
proper amount of sand has been distributed 
over the surface, the tray is returned to its 
position below the top opal glass In 
using the sand tray, the frosted side of the 
glass should be uppermost so that the sand 
wall not be so apt to shift about 
The question may arise as to whether 
or not the sand might not cause unsightly 
edges or lines m the resultmg negative 
Since the camera is comparatively close to 
the object, the depth of focus is necessarily 
shallow, and it will be found that the dis- 
tance, 2 l / s inches below the film, is ample 
to produce a blending or softening of the 
sanded areas The depth of focus may, 
of course, be further shortened by using 
the lens with the diaphragm at a large 
aperture 


Many films are available in the 35 mm 
size, in fact, more than m any other 
width, v hich is another advantage in favor 
of the miniature camera, as it permits of a 
careful choice In selecting a film for this 
specialized type of work it is absolutely 
essential that it be of the fine grain type 
since large prints or projections may be 
required from the negative Speed is not 
a factor, hence it is better to choose a slow 
film since it is a well-known fact that the 
slower films arc also the finest grained 
We ha\e found the Eastman Background 
Negatne to be \ery well fitted for our 


purpose since it meets the stated requu 
inents It is of the line gram type a: 
has a slow emulsion, the Weston rati 
being twche b\ da) light and eight 1 
artificial illumination This film is not 
be confused with the Panatonuc, which h 
i similar but faster emulsion 
Lsing the aboic factors to rate the fil 
^pced the exposures ma\ be made wi 
ie aid of a Weston meter if there is at 
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doubt as to the correct aperture or the 
amount of time to use Care must be 
exercised, however, to obtain the meter 
reading for the part of the film that is of 
the most importance The proper ex- 
posure, for an average chest film as an 
example, wall be one second at an aperture 
0 H With a httle experience, the ex- 
posure factors may be estimated and, to 
speed up the ivork, one may dispense 
with the meter 


V W3,MU S ™e mm is a simple procedure, 
and it wall be found that perfect results may 
be obtained if ordinary care is used It is 
of course, as important to use a fine grain 
dei eloper as it is to use a fine grain film 
Were, too, there are man) choices as there 
is an infinite number of different kinds of 
dei elopers Howeier, since our pnmarj 
bjeet is to use the simplest methods con- 
sistent with good results, we must look for 
‘ n easil > Prepared solution with a short 
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developing time Such a preparation is 
the Eastman Ultra-fine Gram Developer 
which may be procured already mixed, m a 
dry form, so that it is only necessary to 
add water This, we believe, will give as 
fine a gram as paraphenylenediamme, and 
requires only a fourth of the time needed 
for the latter Development by time and 
temperature is the most satisfactory 
method, and properly exposed films will 
yield good negatives if developed for S 1 /* 
minutes at a temperature of 65° F The 
fixing and washing is earned out as with 
any other type of film It may be desir- 
able, however, to use an additional harden- 
ing bath to prevent scratches and other 
markings that might come from handling 
or rubbing of the surfaces together with 
dust in between 

COMMENT AND SUMMARY 

A simplified process for the reproduction 
of x-ray films has been desenbed Less 
time is consumed in making the exposures 
than in the methods now m general use 
since it is only necessary to wind the film 
and there are no film holders to load and 
change for each exposure The cost per 
negative is low and will be about one cent 
if the film is purchased m bulk 

Another advantage to bulk film is the 
fact that as much film as needed, from a 
few to 36 exposures, can be loaded m the 
magazine as is desired The advantage of 
developing 36 exposures on a smgle strip 


of film can readily be seen when one con- 
siders the work required to process an 
equal number of cut films or plates The 
problem of storage is a minor consideration 
but is nevertheless a point to bear in mind 
if a large number of copies is to be made 
The negatives, after they have been 
processed and dried, may be used in a 
number of ways For projection, excellent 
results may be had by using the 35 mm 
projector, the negatives of which may be 
used without further printing, or positives 
may be made either on 50 mm slides or on 
a positive film strip (1) The latter 
method of showing reproductions is very 
convenient if travelling, as the weight of 
the projector and 100 or 200 pictures will 
be less than that of 50 standard lantern 
shdes Other uses are m the making of 
standard lantern slides, prints, or trans- 
parencies These are, of course, all made 
by enlarging so that they may be of prac- 
tically any size desired 

The present trend in reproduction seems 
to be toward the use of positive pictures so 
that the copy has the same characteristics 
as the original film Hence, it is felt that 
the simplified and inexpensive method of 
securing such reproductions which are pre- 
sented here may be of value to others con- 
fronted with the problem of producing 
satisfactory positive reproductions 

REFERENCE 

(1) Root J C Film slide Positives on 35 mm 
Film The Camera, April 1935 50, 238-241 


CASE REPORTS 


HYPERP AR ATHYROI D ISM 
CASE REPORT 


By E 
and L 


T WENTWORTH, A B , MB, FAC 
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S 

1 


From the Division of Orthopedic Surgery and 
Department of Radiology, Rochester General 
Hospital 


The patient, Mrs A C , No 75,021, white, 
female, aged 33 years, was admitted to the 
Rochester General Hospital on July 25, 1932 
She complained of pam m the feet, legs, and 
back, causing difficulty m walking and con- 
stant fatigue She had been first seen on 
July 22, 1932, because of the above com- 
plaints The finding of a tumor in the right 
side of the neck and marked osteoporosis of 
the spine and pelvis, as revealed by an x-ray 
examination, led to a tentatn e diagnosis of 
hyperparathyroidism and she was referred to 
the hospital for further study 

The past history was unimportant 




I ig 1 Gross appearance of the paratlivroid 
lunior 

The present illness began about eighteen 
months before admission She had been 
forced to gw e up her work in a tailor shop be- 
cause of tlic pam m her feet, legs, and back 
The pain m her extremities seemed to be af- 
fected b\ changes of weather and she was 
treated for about si\ months for rheumatism 
without relief She had one see ere attack of 
cohck\ pam in the right upper quadrant m 
1^31, diagnosed as ' gallstone colic ” She 
also gate a history of two falls within the 
tear previous to her admission, apparenth un- 
related to her present complaints There had 
been some constipation and lioctuna 

Plnsical c\ animation reveals a fairly well 
nourished Italian female who appears to be in 


Fig 2 Photomicrograph of the parathvToid 
tumor presenting similarities to the structure of 
hypernephroma 

pain on all motion of the back and lower ex- 
tremities There is a small nodule below the 
right pole of the thyroid The thoracic cage 
shows marked deformity, there being a deep 
depression running parallel to the sternum at the 
costoeondral junction The lower extremities 
seem atrophic, particularly the left There is 
pain on pressure over the ribs, spine, and pelvis 
Orthopedic Examination — The patient walks 
w ith a very waddling hip gait and stands with 
marked dorsal kyphosis Both feet are flat and 
tender There is scarcely any lumbar motion 
in any direction The pain is not localized, but 
is present all around the lower back Lower 
extremity motions arc all earned out with much 
effort and considerable complaint There are 
definite sacro-ihac findings There is marhdd 
atrophy' of the gluteals and muscles of the 
lower extremities 

Films of the chest show marked deformity' of 
the ribs antenorly and laterally Examina- 
tion of the spine and peh is show s marked osteo- 
porosis The density of the bones of the 
upper extremities appears to be almost normal 
A film of the femur show s marked osteoporosis 

LABORATORY EXAMINATION OF THE BLOOD 

Jul\ 22 FH2 Calcium— 1-1 S 

Phosphorus — 2 2 
Aug 0 I51T2 Calcium— n 8 

Phosphorus — 2 2 




Fig 3 (upper left ) Chest film made before operation This film was one of several made in attempt- 
ing to get a satisfactory one Note the deformity at the costochondral junction 

Fig 4 ( upper right) This film of the lower thoracic and lumbar spine shows the lack of density and the 

deformity of the spine and ribs Compare with Figure 5 

Fig 5 ( lower left ) This film was made after the operation and return of calcium and phosphorus to 

normal levels Compare with Figure 4 

Fig 6 (knvernght) A lateral film of the thoracic spine Compare with Figure 7 which was made after 
the operation 
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On Aug 6, 1932, a parathyroid adenoma 
(Fig 1) was removed from the right side of the 
neck 


REPORT OF THE PATHOLOGIST 

The specimen is a tumor 32 X 19 X 17 mm 
in size, the shape of an olive, which seems to be 
well encapsulated except for a single area, 1 
sq cm in size, evidently the place of surgical 
removal On cut section, it is found to be 
formed of compact parenchymatous yellowish- 
white tissue No colloid is seen 
Histology —The tumor is composed of tumor 
cells which are arranged in broad or thin 
sheaths (Fig 2) The nuclei are round and the 
protoplasm stains light There is a fairly 
well-defined cell border Toward the periph- 
ery, the cells become large, with various 
sized, often giant, nuclei, and a huge proto- 
plasm These cells are in frequent instances 
similar to the cells of the adrenal cortex 
Diagnosis — Parathyroid tumor, possibly 
malignant 


BLOOD EXAMINATION 


Oil Aug S, 1932, forty-eight hours 
operation, it showed the following 


Aug S 1932 (48 
hours after 
operation) 
Aug 9, 1932 
Aug 10 1932 

Aug 12 1932 


Calcium — 10 4 
Phosphorus — 1 S 

Calcium — 8 2 
Calcium — 8 2 
Phosphorus — 3 4 
Calcium — 7 5 


Phosphorus — S 4 
Aug 10 1932 Calcium — 7 4 

Phosphorus — 5 0 
Sept 7 1932 Calcium — 10 4 

Maj 21 1933 Calcium — 11 7 

(’) (Quantitt not sufficient ) 


after 


The patient de\ eloped a psjehosis the dat 
following her operation She became excited, 
irrational, and had delusions This condition 
cleared in about one week 
She was discharged to the Out-patient Clinic 
on Sept 9, 1932 Since her discharge, she 
has shown continuous improtement in her 
condition She was last seen on May 2S, 1934, 
at which time she was not only symptom-free, 
but her blood calcium and phosphorus were 
normal An x ra\ film of her bones showed 
about normal densitj 


We lmc reported a typical case of Id 
para i\ roidism, due to a parathyroid adeiv 
le interesting features are Thedeformi 
ie loracic cage, due to atmospheric, 
ure, and muscle pull on the softened 
pams m the back and lower extremities 
"u" muscles, general weakness 
antl\ maintained fatigue posture, gen 



Fig i Compare with Figure 6 Note the in- 
creased bone densite and the deformitx of the lat- 
eral aspects of the ribs 


lzed tenderness over the bones, a history of 
constipation and polyuria, the fortunate loca- 
tion of the parathyroid adenoma, the prompt 
fall in the blood calcium, the post-operative 
psychosis, and, finally, the complete clearing of 
symptoms following the remo\al of a para- 
thyroid adenoma 


W r e are indebted to Dr Istvan Gaspar for 
the description of this tumor and for the labo- 
ratory work 


Qrw RDmrV k.™ JwrltNO- 

SCLEROMA WTTH ROENTGEN RAYS 

Sr GUSTAV PETER M D , Mexico Cits 
Translated from the German b> E T Ledd\, M D , 


w " , ~ u > ^ 1 -L.E 

iUayo Clinic Rochester Mmn 


One of the most farorable fields in roentgen 
, thera P' is the treatment of rhinoscleroma g a 

amonr'th? ’ S % C ° < ; ommon In Central America 
among the poorer classes and is usually recog- 
nized carh and treated with good result 
Howe\ er, there arc main patients who come 
i* 1 ? r °entgenologist after their ailment 
ia\ c been mis diagnosed as svphihs leorost 
and so forth Inning marked deform’it\ P w-ith 
extensne foul-smelling ulcerations which ’make 
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FiJf 1-4 Fig I-j? Fig 1 C 

Fig 1 A Before treatment 
Figs 1 5 and 1 C One half year after treatment 



Fig 2 A (lop) Before treatment 
Fig 2 5 ( bottom ) After treatment 


the patient almost a social outcast, or at least 
limit the likelihood of his employment. 

When I first began practice m Mexico City 
about fifteen years ago I had the opportunity of 
observing such a patient (Fig 1-A) At that 
time there was no mention of this condition 
m the roentgen literature which was available 
to me I, therefore, felt my way along in the 
attempt to test the sensitivity of this lesion to- 
ward \-rays by giving low doses at long inter 
vals, thereby obtaining a surprisingly good 
result The objectionable odor of the ulcera 
tion had markedly decreased after the first 
treatment and entirely disappeared shortly 
after that The ulcerated areas cleaned up 
and healed within a few weeks, with the result 
that there was a disappearance of the ulcera- 
tion in the nose, lips, and gums (Fig 1-B) 
The defect was covered up so completely 
by a prosthesis with a mustache that no visible 
trace of the severe disease could be detected 
(Fig 1-C) The man returned to work in a 
short time 

I obtained comparable results in many other 
cases Early mild cases were healed m three 
months, severe ones in about a year Pa- 
tients with involvement of the larynx which 
produced aphonia and difficulty in breathing 
became symptom-free m from four to eight 
weeks The voice returned, and m some pa- 
tients, who were in danger of losing their eye 
sight because of involvement of the lachry- 
man canal, the lesions healed up rapidly and 
completely Only one patient died shortly 
after beginning treatment In spite of the 
patient’s extreme asphyxia we had to begin 
treatment, and m spite of a low total dose of 
600 international roentgens through a small 
field his djspnea increased to the extent that 
tracheotomy was necessary This produced 



I ir *) 1 (lop) Biforc treatment 
1 |R i B (Iv'tom) After treatment 


onh slight and temporary relief and the 
patient succumbed shortlj after from heart 
failure seeondar) to the chronic asph) via 

Profiting b> this experience we always 
start our larynx cases w ith low doses gi\ en very 
careful!), often with 20 r If there is c\en 
the slightest reaction which produces swelling, 
we interrupt treatment for a da\, or e\en a 
week In the course of time I ha\e worked 
out the following technic which best suits the 
most frequent nasophar) ngeal cases and which 
usunlh produces prompt healing of the lesion 
After protection of the c\es and cheeks, an 
anterior field is gnen o\cr the nose and mouth, 
and, if it is indicated, lateral fields ma\ be used 
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in addition I use a hard radiation of a H V L 
1 0 mm copper, and an intensity of from 5 
to 12 r/imn , a field of 10/15 cm with a 
Holfelder cone, and give daily, or every other 
day, a dose of from 100 to 150 r measured on 
the patient’s slan with a Mekapion up to a 
total dose of about 1,000 r, and then after a rest 
period of from 6 to 10 weeks, usually S weeks, 
I repeat the senes two to four times, giving, re- 
spectively, S00, 700, 600, 500 and 300 r 
Oftentimes, because of the economic condi- 
tion of the patient, it becomes necessary to 
modify the basic technic, and this is particu- 
larly true of patients who come from a long 
distance Case M (Fig 3) received 3,000 r in 
13 months, he received S00 r at the start in 
the first senes, which consisted of two fractions 
of 250 r and two of 150 r 
Localized lesions in the nose, gums, or 
pharynx may be taken care of by radium 
tubes containing from 10 to 50 milligrams 
A few days after a single or fractioned dose of 
SO mg -hr , filtered by 0 3 mm brass or of 250 
mg -hr , filtered by 0 S mm brass (correspond- 
ing to 300 r of hard beta or 1,200 r of soft 
gamma radiation), there follows definite re- 
gression of the lesion With the higher dos- 
age there follows a fibnnous mucositis When 
this reaction has subsided, further treatment is 
given if it seems indicated 


If the patent has sufficient time at his dis- 
posal, the treatment can be earned through 
with an almost constant satisfactory result 
I have never seen any radioresistance of the tis 
sues even when the treatment was markedly 
protracted because of the difficulty of the 
patient’s return 

It may well be that the application of still 
higher dosis in much shorter time by fraction- 
ated treatment as outlined by Miescher, Schinz, 
Borak, and others might produce equally satis- 
factory results with less difficulty However, 
because of the relative benignity of the 
lesion in question, in contrast to carcinoma to 
which the method is best adapted, I have not 
used this technic because of the possibility of 
some late injury following treatment With 
the technic I have described no late damage has 
appeared up to date 

In later years, there have been many 
reports m the roentgen literature of results 
similar to those of mine from other treatment 
technics 

A critical review of the literature has been 
given by Martenstem and Jung from Jadas- 
sohn's Clinic (Breslau, 1929), in Strahlen 
therapie, 33, 220 A Russian work by Krug 
likowa, reporting on 172 cases and giving vay 
instructive illustrations, appears in Strahlen 
therapie, 1934, 50, 340 


EPILEPSY ASSOCIATED WITH BRAIN 
CALCIFICATIONS 

A CASE REPORT 

By EDWARD LEEF M D San Francisco 

Department of Radiology Stanford University School 
of Medicine 

There have been several reported cases of 
calcification m the brain associated with 
epilepsy and facial nevi However, these 
cases are rare, so any new case somewhat simi- 
lar to these is deserving of report 

The condition has been given several names, 
among them being Parkes Weber — Dmutn’s 
disease as suggested by Krabbe (1), Parkes 
Weber (2) having first described the condition 
in 1922, and Dimitri (3) having presented a 
case m 1923 However, it was Wissmg, m 
1921, who first demonstrated the roentgen 
changes, but the report was not published 
The calcifications are unique in that they 
appear to be tubular and corkscrew-like and 
seem to follow the outlines of the gyn of the 
brain At first the calcifications were thought 
to be in blood vessels or m the pia, but the 
location was not proved until 1934, when 
Krabbe (1) reported six cases, one of them 
SS ig to autopsy Each of these six cases 


showed the characteristic calcifications, five in 
the occipital region and one in the parietal 
region The microscopic examination of the 
material obtained from autopsy showed that 
there was no calcification in the pia, either m 
the connective tissue or in the vessels, but that 
the calcifications were situated in the cerebral 
cortex, being located for the most part m the 
second and third layers The calcifications bore 
no relationship to the blood vessels 

The reason for the tubular appearance of the 
calcifications is that the thin layers of calcifica- 
tion are separated from each other by the first 
layers of the cortex and by the pia mater The 
writer has reproduced the x-ray appearance by 
taking a specimen brain and coating the gyn 
with silver nitrate, which penetrated a short 
distance into the cortex Since the brain was 
a little dry, the convolutions were separated 
from each other by a few millimeters and the 
coating of silver nitrate thus, too, showed a 
tube-like structure in the film (Fig 1) 

The case here presented (Figs 2 and 3) 
shows the changes in the left fronto-parietal 
region of the brain The patient, unlike most 
of the others, shows no facial or cranial sen 
She was referred to the X-ray Department by 
Dr Schaller (4), who wished to haxe studies of 
the skull because of the patient’s long history 
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Tig 1 Specimen brain, showing a reproduction of the Fig 2 Shows tube like calcifications in left panetal 

tubular densities region 


of epilepsy It is through the courtesy of Dr 
Schaller that the writer is presenting this case 
Dr Schaller obtained the following history from 
the mother of the patient 

Miss M B , aged 17 years, an American 
schoolgirl, clinical diagnosis, epilepsy From 
the age of one or two years the patient suffered 
from slight epileptic attacks Recently, how- 
ever, the attacks have become more severe, 
occurring at intervals of from seven to ten 
days, coming on without warning but with 
loss of consciousness The attacks are real 
convulsive seizures, with distortion of the fea- 
tures and accompanied by loud screaming 
The physical examination showed a rather 
heavy type of child, with a square face, some 
coldness of the extremities, and slight enlarge- 
ment of the thy roid The reflexes, motor sy s- 
tem, co-ordination, cranial nenes, and eye- 
grounds were all negative No ne\ i arc present 
Examination of the films shows the tubular- 
shaped corkscrew-like calcifications m the left 
fronto panetal region, apparently following the 
outlines of the gyaa of the bram in that region 
The pineal gland is so faintly calcified that it 
can be seen only' in the lateral mews of the skull 
Howc\er, in these mews the position of the 
pineal gland does measure three millimeters 
forw ard from the forward limit of normal This 
forward displacement may be due to atrophy' 
m the region of the calcifications Studies of 
the skull using air lia\e not been made 
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Tig 3 Same case ns shown in Tigure 2 posterior 
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CONGENITAL BRONCHIECTASIS 


B\ R VISWANATHAN BA MD. MR CP 
tpond )_ Lecturer m Tuberculosis and P KESWAS- 
\\ L M and S Radiologist King George 

Hospital I i zagapatam India 


It is no doubt true, as Reitter 1 says, that 
comparatn cly few cases of congenital bronchi- 
ectasis as such lia\ c been reported m the htcra- 


1 RFITTrR 
m Children 


Georct S Congenital Bronchiectasis 
Radioloc\ October I'm 25, -195-^97 


Fig 1 Congenital bronchiectasis before lipiodol 


Fig 2 Congenital bronchiectasis after lipiodol 


ture That is because there is a great diver- 
gence of opinion regarding the pathogenesis of 
bronchiectasis Many writers still consider 
that bronchiectasis is in most cases secondary 
to other pulmonary diseases, but the volume 
of opmion has gathered during recent years in 
favor of a congenital origin of bronchiectasis, 
particularly m children Lipiodol bronchog- 
raphy has helped considerably m elucidating 
this vexed problem By its means, it has been 
possible to detect a very large number of cases 
of bronchiectasis during recent years Besides, 
it has revealed the existence of a form of 
bronchiectasis, the so-called dry type, in indi- 
viduals who are apparently symptomless 
On the basis of (1) the reports of cases of 
fetal bronchiectasis, (2) the occurrence of 
bronchiectasis in early childhood without 
antecedent acute pulmonary infections, and 
(3) the incidence of the dry type of bronchiec- 
tasis in the apparently healthy, one of us 
(R V ) put forward the following theory 
regarding pathogenesis, when speaking before 
the Andhra medical conference, m June, 1935 
The clinical manifestation of bronchiectasis is 
the result of a pyogenic infection occurring on 
congenitally dilated or congenitally weak 
bronchial walls According to this theory, 
almost all the cases of bronchiectasis in chil- 
dren are congenital m origin, and the dry type 
with occasional cough and scanty expectora- 


tion is merely a stage in the development of the 
disease 

The case reported below is particularly 
interesting because of the peculiar clinical his- 
tory and the striking radiographic appearances, 
before and after lipiodol 

S , a Hindu male child, aged one year and 
three months, was admitted on Jan 11, 1935, 
to the King George Hospital, vizagapatam, 
the complaints being extreme emaciation, 
slight cough, and infrequent fever During 
the first eight months of its life, the patient 
was said to be perfectly healthy in every way, 
but since that time he had gradually become 
emaciated, with a slight gastro-mtestinal upset 
Two months later he developed a dry cough 
which disturbed him, especially during the 
night Previous to admission the patient had 
been treated by various doctors, each one 
having diagnosed the case differently Thus 
he was treated for marasmus, tuberculosis, 
bronchitis, congenital syphilis, avitaminosis, etc 
When the case was brought to the notice 
of one of us (R V ), the patient presented 
the typical picture of a “wizened old man,” 
with sunken eyes, hollow cheeks, wrinkled 
skin, and practically no subcutaneous fat 
in any part of the body Physical examina- 
tion of the chest rerealed marked displace- 
ment of the trachea and apex beat to the left, 
impaired moi ements, diminished resonance on 
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percussion throughout the left side, distant 
bronchial breath sounds, and a few riles 
The little sputum and the stomach contents 
which he vomited occasionally after a fit of 
coughmg, contained no tubercle bacilli 

A radiograph revealed a remarkable ap- 
pearance There was a uniform opacity 
throughout the left side, but with vacuole- 
hhe spaces varying from the size of a pea to 
that of a marble, perceivable through the 
haziness Lipiodol injection was done under 
general anesthesia A subsequent radiograph 
showed numerous circumscribed cavities of 


different shapes distributed throughout the 
left side 

The above findings are sufficient to warrant 
a diagnosis of congenital bronchiectasis with 
atelectasis Even though the child was ap- 
parently healthy for eight months after birth, 
there is no history of acute pulmonary disease 
to cause secondary bronchial dilatation It 
is, therefore, justifiable to consider that in this 
case bronchiectasis existed from birth and 
that the symptoms developed after the eighth 
month consequent on a chronic bronchial 
infection ' 


LEON J MENVILLE, M D , Editor 


HOWARD P DOIIB, M D , Associate Editor 


WHAT THE FEDERAL HOUSING ADMINISTRATION STANDS READY TO DO FOR 

RADIOLOGISTS 


The radiologist, in order to give the best equipment and machinery necessary m his 
possible service in his important and respon- work 

sible work, which may mean the life, health. If, however, his laboratory is located in his 
and well being of many people, should have the home or other private dwelling, he is limited to 
best obtainable dependable equipment and §2,000, which may be used for structural addi 
machinery' This, however, ordinarily calls tions, alterations, and repairs only 
for large expenditures of money not always im- The amendments to the National Housing 
mediately available Act extended the modernization credit pron 

The National Housing Act, through the sions of the Federal Housmg Administration 
modernization credit plan of the Federal one year to April 1, 1937 They provided, 
Housing Administration, offers to responsible also, that the borrower must be the owner ol the 
radiologists means for obtaining this necessary property to be modernized or must have a 
equipment and machinery on convenient lease on it extending six months beyond the 
terms extending over a period up to five years period of the loan Purchase and installa 
This modem partial payment plan gives the tion of portable machinery or equipment as 
purchaser the benefit of low prices offered well as new construction on vacant property are 
customarily only to cash buyers, and at the ineligible 

same time the advantages of extended credit Loans of §2,000 or less are eligible for lnsur 
Through this plan the buyer may obtain his ance only if the proceeds are to be used to 
material immediately and have the benefit of finance structural repairs, alterations, or addi 
its use while making the required monthly tions upon existing buildings Borrowers up 
installments to $2,000 may use it for such purposes as pauit- 

The prospective user of modernization credit mg, decorating, the installation of modern 
does not apply for funds to the Federal Housmg heating, plumbing, wiring, and similar systems 
Administration, which lends no money, but to a On Class A properties the above improve 
bank, building and loan association, or other meats may be made with loans up to a maxi 
private financial institution insured by the mum of §50,000, and, in addition, certain 
Federal Housmg Administration against loss equipment and machinery may be purchased 
as a result of advances of credit to be used for and installed, provided the amount borrowed 
modernization purposes for this specific purpose exceeds §2,000 

--Because of this governmental insurance it is The responsible applicant for modermza 
possible to lend larger amounts at a lower rate tion credit under the Federal Housmg program 
of interest and for longer periods than would will find that obtaining funds from an approved 
otherwise be possible lending agency is a simple procedure He will 

The amount that may be acquired for in- present a credit statement and an estimate of 
sured modernization credit will be determined work to be done, and if acceptable to the pn 
by the credit of the borrower and the location vate financial institution, the necessary 
of his work rooms If the radiologist has his amounts will be forthcoming without undue 
offices m an apartment or office building, delay 

hospital or other Class A property, amounts The amount of credit and tame allowance, 
up to $50,000 are available to those of ac- interest and service charges will be the sub- 
ceptable credit rating for the rehabilitation of ject of mutual agreement between the borrower 
properties and the purchase and installation of and lender 
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The lending agency is usually qualified to 
pass upon eligible equipment, but in case of 
doubt, correspondence with the national head- 
quarters of the Federal Housing Administra- 
tion in Washington will result m specific rul- 
ings if a complete description of the article 
desired, accompanied by a photograph or other 
picture, is sent 

The radiologist may be particularly inter- 
ested in acquiring radiothenny apparatus (non- 
portable), ultra-violet apparatus (non-port- 
able), x-ray generators, x-ray tables, x-ray 
units (non-portable), diathermy apparatus, 
multiple ware generators, short wave dia- 
thermy units, etc , and will find that the use of 
the Federal Housing program offers him un- 
usual adrantages m the way of terms and 
credit 

The following classifications of equipment 
are, subject to the general principles of eligi- 
bility as stated, eligible for professional and 
office use 

Anesthesia machines (installed) 

Autoclar es 

Artificial fe\ er apparatus (installed) 

Centrifuges (installed) 

Deep therapy tube stands 
Dental equipment (installed) 

Diagnostic machines (non-portable) 
Electrocardiographs (installed) 

Foot manipulation machines, installed types 

Hemoglobmometers 

Hydrotherapy apparatus (installed) 

Infra-red lamps — professional (non-portable 
types) 

Lighting systems — emergency 
Mercury lamps (non-portable) 

Operating tables 

Optometnc equipment 

Oxygen tents (non-portable, hospital types) 

Resuscitators and mhalators (non-portable) 

Solar arc lamps (non-portable) 

Sterilizers (electric or gas) 

Suction and pressure units 
Transformers (current) 

Vapor baths, cabinet types (installed) 
Fluoroscopes, horizontal and vertical (in- 
stalled) 

ANNOUNCEMENT 

POSTPONEMENT NOTICE 

The First International Conference on Fe\ er 
Therapy , originally scheduled for the end of 


September, 1936, has been postponed because 
of numerous requests, to permit more time for 
the preparation of material The new dates 
set for this Conference are March 30 to April 2, 
1937 The sessions will be held at the College 
of Physicians and Surgeons, Columbia Uni- 
versity, New York City 

The advances m the treatment of gonorrhea, 
syphilis, and other diseases by pyretotherapy 
are of great social significance Invitations on 
behalf of the Conference will be issued bv the 
State Department of the United States to 
Ministries of Public Health of other countries 
The Medical Departments of the Army, the 
Navy, and the Public Health Service of the 
USA will be represented, as will also the 
New York City Departments of Health and of 
Hospitals 

A tour has been arranged to take place im- 
mediately following the Conference, to enable 
physicians to observe the technics employed m 
fever therapy in some of the hospitals m the 
eastern section of the United States Among 
the institutions to be visited are the Strong 
Memorial Hospital of the University of Roches- 
ter, N Y , the Henry Ford Hospital, Detroit, 
Mich , the Mayo Clime, Rochester, Minn ; 
the Kettering Institute for Medical Research 
at the Miami Valley Hospital, Dayton, Ohio, 
Northwestern University Medical School, Chi- 
cago 

Further information regarding the Confer- 
ence may be obtained from the General Secre- 
tary-, Dr William Bierman, 471 Park Ave . 
New York City, USA 


COMMUNICATIONS 

THE ILLINOIS RADIOLOGICAL 
SOCIETY 

The quarterly meeting of the Illinois Radio- 
logical Society was held in Bloomington, at 
the Hotel Rogers, on Sunday, July 26 

At a film clinic interesting cases were pre- 
sented by Dr Halley-, Dr Rypms, and Dr 
Heme} 

Dr P G Melmck and Mr Albert Bachem 
discussed ‘ The Time Factor m the Irradiation 
of Malignant Tumors," and Dr A H Arneson 
presented a paper on ‘Radiation Therapy m 
the Treatment of Malignant Diseases ” 



LEON J MENVILLE, M D , Editor 


HOWARD P DOUB, M D , Assoctait Editor 


WHAT THE FEDERAL HOUSING ADMINISTRATION STANDS READY TO DO FOR 

RADIOLOGISTS 


The radiologist, m order to give the best 
possible service in his important and respon- 
sible work, which may mean the life, health, 
and well being of many people, should have the 
best obtainable dependable equipment and 
machinery This, how ever, ordinarily calls 
for large expenditures of money not always im- 
mediately available 

The National Housing Act, through the 
modernization credit plan of the Federal 
Housing Administration, offers to responsible 
radiologists means for obtaining this necessary 
equipment and machinery on convenient 
terms extending over a period up to five years 

This modern partial payment plan gives the 
purchaser the benefit of low prices offered 
customanly only to cash buyers, and at the 
same time the advantages of extended credit 
Through this plan the buyer may obtain his 
material immediately and have the benefit of 
its use while making the required monthly 
installments 

The prospective user of modernization credit 
does not apply for funds to the Federal Housing 
Administration, which lends no money, but to a 
bank, building and loan association, or other 
private financial institution insured by the 
Federal Housing Administration against loss 
as a result of advances of credit to be used for 

modernization purposes 

- Because of this governmental insurance it is 
possible to lend larger amounts at aberrate 
of interest and for longer periods than would 
otherwise be possible 

Tile amount that may be acquired for in- 
sured modernization credit mil b^.‘ = d 
by me credit of the Z 

of his work rooms If the racncuog 
offices in an apartment or office buddmg, 
hospital or other Class 

up to 850,000 are lavadable Q f , 

ceptible credit rating f installation of and lender 

properties and the purchase and mstauauo ^ 


equipment and machinery necessary m his 
work 


JL XV 

If, however, his laboratory is located in his 
home or other private dwelling, he is limited to 
S2.000, which may be used for structural addi 
tions, alterations, and repairs only 
The amendments to the National Housing 
Act extended the modernization credit pron 
sions of the Federal Housing Administration 
one vear to April 1, 1937 They provided, 
also, that the borrower must be the owner of the 
property to be modernized or must haie a 
lease on it extending six months beyond the 
period of the loan Purchase and installs 
tion of portable machinery or equipment as 
well as new construction on vacant property are 
ineligible. 

Loans of §2,000 or less are eligible for msur 
ance only if the proceeds are to be used to 
finance structural repairs, alterations, or ad i 
tions upon existing buildings Borrowers up 
to §2,000 may use it for such purposes as paint- 
ing, decorating, the installation of modem 
heating, plumbing, wiring, and similar systems 
On Class A properties the above improve 
meats may be made with loans up to a maxi- 
mum of $50,000, and, in addition, certain 
equipment and machinery may be purchased 
and installed, provided the amount borrowed 
for this specific purpose exceeds S2,000 

The responsible applicant for moderniza- 
tion credit under the Federal Housing program 
will find that obtaining funds from an approved 
lending agency is a simple procedure He will 
present a credit statement and an estimate ot 
work to be done, and if acceptible to the pri- 
vate financial institution, the necessary 
amounts will be forthcoming without undue 

dd The amount of credit and time allowance, 
interest and service charges will be the sub- 
ject of mutual agreement between the borrower 
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Discussion opened by T D Cunningham, 
M.D , Denver 

Review of Year's Progress m Radiation 
Therapy Paul R Weeks, M D , Denver 
Radiation Therapy in the Treatment of Car- 
cinoma of the Intra-oral Cavity, Larynx, and 
Pharynx J M Martin, M D , F A C R , 
Dallas, Texas 

The Management of Carcinomas of the 
Breast Clyde K Emery, M D , M R C S , 
L R C P , Pasadena, Calif 

Discussion opened by W W Wasson, 
M D , Denver 

Round Table Discussion of Therapeutic 
Radiology Chairman, Sanford Withers, 
M D , Denver 

Chaoul Therapy as Practised in European 
Clinics Eugene P Pendergrass, M D , 
F A C R , Philadelphia 

Radiation Therapy as a Rational Treatment 
for Fibroids, Menorrhagia, Ovarian Dysfunc- 
tion, Inflammations, Fungus and Pyogenic In- 
fections, etc Leonard G Crosby, M D , 
Denver 

The Place of Super-voltage X-ray m the 
Treatment of Malignancies Clyde K 
Emeri, MD,MRCS,LRCP, Pasadena, 
Calif 

Discussion opened by Frank B Stephen- 
son, M D , Denver 


CANCER INSTITUTE 

The Medical School of the University of 
Wisconsin, at Madison, conducted a Cancer 
Institute from Sept 7 to 9, 1936 In the Sec- 
tion, “Cancer and Inheritance,” were the 
following papers 

“The Influence of Extrinsic Factors m the 
Development of Induced Tumors m Ani- 
mals,” by Dr Leiv Kreyberg, University 
of Oslo, Oslo, Norway 

“The Influence of Intrinsic Factors in the 
Development of Tumors m Mice,” by Dr 
C C Little, Director, Roscoe B Jackson, 
Laboratory of Cancer Research, Bar Har- 
bor, Maine 

"Familial Occurrence of Cancer,” by Dr 
Madge T Machhn, Associate Professor 
of Histology and Embryology, University 
of Western Ontario, London, Ontario 

* Hormones and the Development of Atypical 
Growths and Malignant Tumors,” by Dr 
Edgar Allen, Professor of Anatomy and 
Chairman of Department, Yale University 
Medical School, New Ha\en, Conn 


“Carcinogenic Substances m the Production 
of Tumors in Laboratory Animals,” by 
Dr H B Andervont, biologist, U S 
Public Health Service, Boston 
There were Round Table Discussions as 
follows 

“Diagnostic Problems m the Recognition of 
Early Cancer,” under the leadership of Dr 
S P Reimann, of the Lankenau Hospital 
and Graduate School of the University of 
Pennsylvania, by Dr Emil Novak, of 
Johns Hopkins Medical School, and by 
Professor Henn Coutard, of the Radium 
Institute, Pans 

“Genetics — Inhentance and Cancer,” by Dr 
Leiv Kreyberg, Dr C C Little, and Dr 
Madge T Macklm “Filterable Viruses 
and Cancer,” under the leadership of Dr 
J B Murphy, Director of Cancer Re- 
search, Rockefeller Institute of Medical 
Research, New York City, by Professor 
B M Duggar, of the University of 
Wisconsin 

“Surgery and Irradiation in the Treatment 
of Cancer,” under the leadership of Pro- 
fessor Henn Coutard, by Dr G Failla 
and Dr Emil Novak 

“Cytology of Malignant Neoplasms,” under 
the leadership of Dr James Ewing, by 
Dr S P Reimann and Dr Warren H 
Lewis 

“Etiology of Cancer,” under the leadership 
of Dr H B Andervont, by Dr J B 
Murphy and Dr Edgar Allen 

Dr James Ewing, of Cornell University 
Medical College and Memonal Hospital, New 
York City, broadcast a talk on “Cancer, a 
Pubhc Health Problem,” and Dr C C Little, 
speaking for the Amencan Society for the 
Control of Cancer, on “A Program for the 
Control and Prevention of Cancer ” 

The following papers were read 

"The Influence of Wave Length on the 
Biological Action of Radiation,” by Dr 
Gioacchino Failla, physicist, Memonal 
Hospital, New York City 

“The Reaction of Tissue Cells to Irradi- 
ation,” by Professor Henn Coutard, 
Radium Institute, Pans 

“Tissue Culture m the Study of Cancer,” 
by Dr Warren H Lewis, Carnegie Institu- 
tion of Washington, Baltimore 

“The Biology of the Cancer Cell,” by Dr S 
P Reimann, Philadelphia 
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MIDSUMMER RADIOLOGICAL 
CONFERENCE, DENVER 

This program was designed to better ac- 
quaint the entire medical profession with the 
uses of radiology in diagnosis and treatment 
The Conference was sponsored by the Denver 
Radiological Club The sessions took place 
Aug 5, 6, and 7, 1936 There was no registra- 
tion fee All meetings were held in the Vene- 
tian Gardens, Hotel Shirley-Savoy, Denver 

The following were guest speakers 
Eugene P Pendergrass, M D , F A C R 
Assistant Professor of Radiology, School of 
Medicine, University of Pennsylvania, 
Philadelphia 

John D Camp, M D , F A C R 
Assistant Professor of Roentgenology, Mayo 
Foundation, University of Minnesota, 
Associate in Roentgenology, Mayo Clinic, 
Rochester, Minn 
J M Martin, M D , F A C R 

Professor of Radiology, Baylor University, 
Dallas, Texas 

Clyde K Emery, MD,MRCS,LRCP 
Assistant Professor of Radiology, California 
Institute of Technology, Pasadena, Calif , 
Director of Radiation Therapy, Cedars of 
Lebanon Hospital, Hollywood, Calif 

The following were visiting speakers from 
the Radiological Club of Omaha 
Howard B Hunt, M D , F A C R 

Associate Professor of Radiology, University 
of Nebraska Medical School, Omaha, Nebr 
Anders P Overgaard, M D , F A C R 
Omaha, Nebr 

Albert F Tyler, M D , F A C R 

Attending Radiologist, St Joseph and Im- 
manuel Hospitals, Omaha, Nebr 
T Tennyson Harris, M D 

Roentgenologist, Clarkson Hospital, Omaha, 
Nebr 

James F Kelly, M D , F A C R 

Professor of Radiology, Creighton University 
School of Medicine, Omaha, Nebr 
Edward W Rowe, M D , F A C R 

Radiologist, Lincoln Clinic, Radiologist, 
Bryan Memorial Hospital, Lincoln, Nebr 

The following papers wefe presented 
Recent Advances in Diagnostic Radiology 
Ernst A Schmidt, M D , Denver 

The Small Intestine Eugene P Pender- 
grass, M D , F A C R , Philadelphia 


The Gastro-intestinal Tract of Children 
John S Bouslog, MID , Denver 

Discussion opened by John D Camp, M D , 
F A C R , Rochester, Minn 

Osteoporosis and its Importance in Medical 
Diagnosis John D Camp, M D , F A C R , 
Rochester, Minn 

The Physician’s Responsibility to the Cancer 
Patient J M Martin, MD, FACR, 
Dallas, Texas 

Symposium on Gastro-intestinal Disease 
Arranged by the Radiological Club of Omaha, 
Chairman, Howard B Hunt, M D , FA C R., 
Omaha 

Roentgen Diagnosis of Lesions of the 
Esophagus Anders P Overgaard, MD , 
FACR, Omaha 

The Value of the True Lateral Eiami 
nation of the Duodenum Albert F Tyler, 
M D , FA C R , Omaha 
X-ray Diagnosis of Lesions of the Colon 
T Tennyson Harris, M D , Omaha 
The Value of the Preliminary Film with 
out Opaque Media in the Diagnosis of Ab 
dominal Conditions James F Kelly, 
M D , F A C R , Omaha 
Radiography of the Biliary Tract, Before, 
During, and Following Operation Howard 
B Hunt, M D , FACR, Omaha 

Malignancy Originating m the Small 
Bowel Edward W Rowe, MD , FA C R , 
Lincoln 

Discussion opened by Lorenz W Frank, 
M D , President of the Denver Internists’ 
Club, Dernier 

Round Table Discussion of the Problems of 
Diagnostic Radiology, answered by our dis 
languished guests Chairman, W W Wasson, 
M D , Denver 

Symposium on Diagnostic Radiology S B 
Childs, M D , presiding, Denver 

Roentgenologic Findings in Patients with 
Sciatica and Low-back Pam JohnD Camp, 
M D , FACR, Rochester, Minn 

Discussion opened by Henry W Wilcox, 
M D , President of the Orthopedic Club of 
Denver, Associate Professor of Orthopedic 
Surgery, Unwersity of Colorado Medical 
School, Demer 

Heart Measurements Elizabeth H 
Newcomer, M D , and Nathan B New- 
comer, LI D , Dem er 
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On the whole, the atlas presents a satisfac- 
tory group of cases to which reference could be 
made for the study of silicosis Although it is 
narrow in its scope, referring only to stone 
workers, the excellence of the reproductions 
makes it a valuable medium for the study of 
the disease 


“L’Annee Electro-radiologique Deuzieme 
Annee ” By Morel-Kahn and collabora- 
tors Second year (1934—1935) A volume 
of 266 pages, with 3S figures in the text 
Published by Masson et Cie, 120 Boulevard 
St Germain, Paris Price, 40 francs 


The second issue of “The Year in Electro- 
radiology,” hke the first, consists of articles by 
French authorities on those electro-radiologic 
subjects which are of greatest interest or im- 
portance to the French surgeon, internist, or 
general practitioner As before, the book is m 
four parts, diagnostic radiology, general radio- 
therapy, electrology, and a report of various 
meetings The material is V9ell and briefly 
presented, but not too well illustrated Each 
section is followed by a short bibliography in 
which one notices almost complete omission 
of non-French references One wonders what 
may be the value of this sort of year book to 
the American radiologist. 
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“Filterable Viruses in Malignant Neo- 
plasms,” by Dr J B Murphy, New York 
City 

At the joint meeting with the State Medical 
Society of Wisconsin the following papers were 
read “Biopsy m the Recognition and Treat- 
ment of Early Malignancy,” by Dr James 
Ewing, “The Relation of Filterable Viruses to 
Malignant Neoplasms,” by Dr J B Murphy, 
“The Effect of Bacterial Products on the 
Growth of Malignant Tumors,” by Dr H B 
Andervont, "The Recognition and Treatment 
of Early Malignant Lesions of the Uterine 
Cervix,” by Dr Emil Novak, “Treatment of 
Cancer of the Breast,” by Professor Henn 
Coutard, “The Genetic and Constitutional 
Aspects of Spontaneous and Induced Tumors,” 
by Dr Leiv Kreyberg, “Glandular Dysfunc- 
tion and the Development of Malignant Tu- 
mors,” by Dr Edgar Allen, “A Study of the 
Occurrence of Cancer in Different Individuals of 
the Same Family,” by Dr Madge T Macklin 


BOOK REVIEWS 


“R6NTGENATLAS DER StAUBLUNGENERKRAN- 
KUNGEN DER RUHRBERGLEUTE,” by VON Dr 
G Schulte, Leiter der Rontgenabteilung 
am Knappschafts-Krankenhaus, Reckling- 
hausen, unter Mitarbeit von Dr K Husten, 
Prosektor der Ruhr-Knappschaft am Knap- 
pschafts-Krankenhaus Essen-Steele A vol- 
ume of 141 pages, 153 illustrations Pub- 
lished by Georg Thieme, Leipzig, 1936 
Price, 23 40 RM 


This is another of the valuable supplements 
issued by the “Fortschntte auf dem Gebiete 
der Rontgenstrahlen” and deals exclusively 
with silicosis as observed m the miners of the 
Ruhr district in Germany The short introduc- 
tion details the character of the material on 
which the atlas is based There were about 
115,000 workers in stone m this region in 1933 
In the period of 1930-1933 there were 1,400 
deaths from silicosis or its complications in 
Dortmund alone 


Schulte examined 10,S67 workers between 
1927 and 1935, while Husten contributes the 
data on the pathology of the disease, many of 
the cases having come to autopsy 

The discussion of etiology, pathology , and 
development of silicosis is m general m con- 
formity with what has already been written on 
the subject The authors believe a colloidal 


suspension of the silica with the body fluids is 
the chief causative agent, although they admit 
the mechanical factor as well Then classifica- 
tion is conventional although they seem to in- 
terpret cases with rather marked involvement 
as bemg m the first or second stage Interest- 
ing curves of the relationship of the degree of 
involvement to the length of the time of ex 
posure to dust are shown There is a consider- 
able discussion of predisposition to silicosis 

The authors emphasize strongly the impor- 
tance of tuberculosis m producing rapid ad 
vance of the disease They are convinced that 
silicosis predisposes to tuberculosis and record 
70 per cent of the deaths as due to this com 
plication 

The roentgen findings are described m some 
detail, with observations on differential diag 
nosis The latter, however, is very weak and 
it is apparent that Schulte relies largely upon 
clinical evidence for eliminating other diseases 
He emphasizes strongly, however, the relative 
absence of clinical signs in pure silicosis and 
the crucial importance of roentgen studies in 
diagnosis The necessity for roentgen exami 
nation of the stone worker before employment 
and at frequent intervals afterward is re 
peatedly emphasized 

The atlas itself is divided into three parts 
containing a large number of very well pro- 
duced plates, in many instances enlargements 
of a small portion of the lung-field are also 
shown These are most instructive and the 
film s as a whole are well selected and very 
illuminating 

In the first portion are shown normals, first, 
second, and third stage silicosis, sdico-tubercu 
losis, one case with pneumothorax, one with 
lung gangrene It is notable that the authors 
reproduce only one case of third stage silicosis 
in which tuberculosis was not present 

The second section concerns itself with the 
progress of the disease Twenty six cases are 
illustrated with two or three plates of each at 
various intervals to show the changes in the 
roentgenogram Particular emphasis here is 
placed upon the progressive nature of the 
disease even when exposure to dust has ceased, 
and the importance of tuberculosis in causing 
rapid progression 

The third section is most inadequate as a 
presentation of differential diagnosis Onl} 
five cases are shown and these are fairly ob- 
vious The more difficult problems in differen- 
tial diagnosis are not touched upon 
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with a thick vault and large frontal sinuses The sella 
turcica was normal 

The author differentiates this lesion from (1) acro- 
megaly, (2) Paget’s (3) von Recklinghausen's, (4) 
sclerosing osteitis of Albers-SchOnberg, (5) melorheosto- 
sis (6) osteopeciha (7) pneumo-chondro-dystrophy of 
Pierre Mane (8) infection, and (9) syphilis 

Sections of the skin and palpebral tarsus were 
studied microscopically 

The author believes that the lesion is a hyperplastic 
and degenerative disturbance of certain connective 
tissues (bones penosteum, palpebral tarsus, skin and 
subcutaneous tissues of face and extremities) due to an 
endocnne disturbance involving the parathyroid and 
pituitary glands Henri K Taylor, M D 

THE BREAST (BENIGN) 

The Roentgen Therapy of Tuberculosis of the Breast 
R Glauner Rdntgenpraxis, January, 1936 8, 38-42 
Surgery has been and is the treatment of choice in 
tuberculosis of the breast The author has seen three 
proved cases in Grashey’s Institute, in Cologne, and 
treated them with roentgen rays The technic consisted 
of small repeated doses (180 kv , filtered by 0 5 mm 
Cu) 150 r per treatment repeated at intervals of three 
weeks Between 180 and 960 r had to be given to 
achieve clinical cure. The results of roentgen therapy 
in three reported cases was remarkably good The 
patients have been symptom free for three, twelve and 
sixteen months The author is of the opinion that a trial 
irradiation of tuberculosis of the breast is indicated 

H W Hhfkb, M D 


BREAST CANCER 

The Radiological Management of Cancer of the 
Breast Richard Dresser and Valmore A Pelletier 
New England Jour Med, April 9 1936,214,720-723 

The authors analyze a senes of 600 cases selected 
from representative cancer clinics In the first group 
they place the pnmanly operable cases A lateral 
view of the skull and dorsal spine and an anteropostenor 
view of the lumbar spine and pelvis including the upper 
ends of the femora and a postero-antenor view of the 
chest are considered as sufficient to rule out metastasis 
Surgery eradicates the cancer in 80 per cent of cases in 
this group Those who die succumb to metastases, 
consequent!} the authors deem it unwise to subject the 
entire group to the hazard of local radiation when not 
more than 20 per cent will be benefited Post-opera 
tive radiation is recommended m simple amputation of 
the breast without dissection of the axilla when gross or 
microscopic disease is present in the axillary nodes, and 
in women who have not passed the menopause 

Sixt> per cent of all cases belong in Group II (in- 
operable) Two hundred kilovolt peak roentgen rajs 
with a filter of 0 5 mm copper, a total of about 3,400 r 
units are cross fired into the breast axilla, and supra- 
clavicular region over a period of from eight to ten 


days Radiation is of little benefit when used on a 
metastasis, but it has an analgesic effect in cases with 
involvement of the spine 

Group III covers post-operative recurrences Le- 
sions of this type, when small respond well to a maxi- 
mum of 1,800 r units given over a period of from a week 
to ten days 

Group IV includes cancer of the breast m young 
women Radical mastectomy gave 15 per cent three- 
year cures in this group Cancer of the breast prog- 
resses with unusual rapidity during pregnane} and 
bears some relation to ovanan function Castration 
by means of a dose of 600 r to the front and back of the 
pelvis, using a 15 by 15 cm portal at a distance of 50 
cm , produces a definite regression of bony metastasis 
m 30 per cent The danger of future pregnancy alone 
justifies this procedure, although results in a majority 
of cases have been encouraging 

W H Gillentine M D 

BRONCHIECTASIS 

The Importance of Early Diagnosis in Bronchiecta- 
sis A Clinical and Roentgenologic Study of One 
Hundred Cases John T Farrell, Jr Jour Am Med 
Assn Jan 11,1936 106,92-96 

The author presents a clinical and roentgenologic 
study of 100 cases 52 males and 48 females Of the 
total number, 77 were 30 years of age or under when 
they first came under observation 22 were m the first 
decade 28 in the second and 27 in the third It was 
determined roentgenographically that in 41 patients 
the disease involved the left lung, m 23 it mvolved the 
right lung, and in 36 it was bilateral Eighteen patients 
had had symptoms for less than one year, 32 from one 
to five years 13 from six to ten years, 15 from eleven to 
twenty years and two for more than twenty years 
Seventeen patients had had the disease from infancy 

In 45 cases the onset was secondary to some disease 
of the respiratory tract, in 12 cases the onset followed 
one of the diseases of childhood and the inhalation of a 
foreign body into the bronchus was the cause in four 
In two, x-ray evidence of bronchiectasis was associated 
with asthma 

Nmety three cases were studied bronchoscopically 
and in 77 iodized oil was instilled for pneumonography 
Eighty four of these presented evidence of inflamma- 
tory changes in the bronchial tree in 15 tracheo-bron- 
chitis, in 69 there was actual suppuration and pus was 
aspirated Nine patients had bronchoscopic evidence 
of occlusion in three the narrowing was due to extra- 
bronchial pressure and in the remainder it followed 
intrabronchial narrowing In three there was scar for- 
mation, in two cases an adenoma was found and in one 
a papilloma 

Only 21 per cent of 66 patients whose sinuses were 
studied roentgenographically were normal, 24 per 
cent of these had marked disease, m most cases a 
pansinusitis 

Roentgenographic and bronchoscopic examination 
are essential for earl} diagnosis Characteristic pneu- 
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APPARATUS 

A Dental Film holder with Centering Device 
Werner Rettig Munchen med Wchnschr , April 24, 
1936, 83 , 683 684 

An ingenious and inexpensive device is described, 
for maintaining a dental film in position for mtra oral 
exposures, and affording accurate and simplified direc- 
tion of the x ray beam The advantages are particu- 
larly evident in ill or nervous patients who are unable 
to co-operate in the ordinary method of holding the 
film packet in position by finger or bite blocks Accu- 
rate visualization of the entire tooth is obtained regard- 
less of anomalous configuration of maxilla or mandible 
or peculiarly directed teeth, with a minimum of dis 
tortion due to the bending of the film Briefly the 
device consists of an adjustable forccp holding the 
film packet firmly with a metal rod affording the direc- 
tion of angulation of the x ray tube The patient 
holds the forcep firmly against the crown of the teeth 
to be examined 

William R Stecher M D 


In the third group there was one case of an acute 
fulminating purpura which showed no response to 
radiation therapy The patient died five days after 
the onset of symptoms 

The authors used the following technic 200 kv 
15 ma , target skm distance 50 cm , filtration 02 
mm tin, 0.25 mm copper, 2 0 mm aluminum The 
radiation delivered 282 r per minute measured without 
back-scattering The size of the field varied from 100 
to 200 sq cm , depending upon the size of the patient 
as well as the size of the spleen 

In six cases the radiation was directed to the spleen 
using three portals and m one case, in which a splenec 
tomy had been performed to the long bones The 
patients received 200 r to each portal and only one 
portal was radiated daily The total dosage delivered 
was 1,200 r 

When a second senes of treatments was necessary 
300 r were given daily, the total dosage up to 3,300 r 
Henr\ K Taylor, M D 


ARTERIOGRAPHY 

Buerger’s Disease, Artenography , Artenectomj 
L Dejardin Bruxelles mtd May 24, 1936, 16, 1138- 
1141 

In a case of Buerger’s disease, thorotrast was used to 
confirm the diagnosis and to establish the status of the 
circulation in the nglit forearm of a patient who had, 
two years previously, lost his left leg by amputation, for 
this same disease Following artenography the dis- 
eased artery was resected and the author reports relief of 
pain and a favorable thermal reaction of over a year’s 
duration 

Joseph Dauksys M D 


BLOOD CHANGES 

The Effect of Roentgen ray Irradiation on Platelet 
Production in Patients with Essential Thrombocyto- 
penic Purpura Hemorrhagica Stacy R Mettier, 
Robert S Stone and Katherine Purviance Am Jotir 
Med Sa June, 1936 191, 794-807 

The authors report their findings m seven cases, 
divided into three groups The first group acute re- 
curring thrombocytopenia (four cases) showed a de- 
cided increase in the number of blood platelets begin- 
ning within from twenty four to forty-eight hours after 
the institution of radiation therapy up to 600 000 
within tune days With the increase in the number of 
platelets there was an amelioration of symptoms In 
one case there was a remission after seven months with 
recurrence of symptoms A second senes of treatments 
resulted in clinical improvement with an increase m the 
platelets to over 300,000 

The second group, chronic thrombocytopenia with 
recurring purpura (two cases), showed a temporary in- 
crease in the number of platelets which decreased 
shortly after the cessation of radiation therapy 


BONE DISEASES (DIAGNOSIS) 

Hypertrophy of the Palpebral Tarsus, the Facial 
Integument, and the Extremities of the Limbs As- 
sociated with Widespread Osteo-penostosis A New 
Syndrome J N Roy Canadian Med Assn Jour, 
June, 1936, 34, 615-622 

The author desenbes in detail the findings in an 
adult male who bad been under observation for ten 
years The patient presented 

(1) Bilateral hypertrophy of the palpebral tarsus 

(2) Hypertrophy of the skm involving the face, 
eyelids and with a symmetrical hypertrophy of the 
lower third of the forearm and legs, wnsts hands 
ankles, and feet 

(3) Atypical osteo-penostosis involving most of 
the bones of the skeleton 

An osseous dystrophy with resorption and calcareous 
regeneration is manifested by an increased width of 
long bones particularly at the distal ends, the medul 
lary cannl is widened at the expense of the cortex 
the compact bone presents a reticular appearance, the 
outline is irregular and nodular osteophytic out 
growths in certain regions due to an ossifying periosteal 
hyperplasia which envelope the bone from one diar- 
throdial cartilage to the other including the extra- 
articular part of the epiphysis This type of lesion 
involved the clavicles the long bones of the upper and 
lower extremities the iretacarpals and metatarsals 
and phalanges of the hands and feet The lower ends 
of the ulnas showed hypertrophy of the spongy bone 
The scapuke presented irregularities in contour with 
destruction of trabecular structure The iliac bones 
were not markedly affected— the shapes were not quite 
normal The patella; were enlarged by numerous small 
exostoses, and presented a woolly appearance The 
vertebral column was also involved — bodies deformed 
and presenting osteophytes The nbs were normal 
The skull showed an increase in the external diameters 
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treatment Most of these cases had not lived for the 
three-year cure period Of 9 patients, 22 per cent who 
had been treated three years before were alive at the 
time of publication Three tables are appended giving 
condensed clinical data on all observed patients 

Ernst A Pohle MD Ph D 


A Technic for Roentgen Irradiation of Inaccessible 
Cancer of the Skin Howard H Ashburv Am Jour 
Roentgenol and Rad Ther , January, 1936, 35, 93-95 
An impression of the lesion and surrounding areas is 
made m dental compound After the compound is 
hardened, sheet lead one sixteenth inch thick is fitted 
over the inner surface of it, thus producing a mask of 
the part under consideration A hole is then cut over 
the part to be treated and the mask strapped over 
the region The method is especially useful about the 
eye Detaded directions are incorporated m the paper 

S M Atkins, M D 


Discussion on Short Distance Low Voltage X-ray 
Therapy H Chaoul, J M Woodbum Morison and 
J F Bromley Proc Roy Soc. Med , Sect Radi- 
ology May 1936,29,791-808 

The paper opens with a discussion by the first-named 
author of a new development m x ray therapy which 
aims to be a substitute for the use of radium The 
technic is as follows 

(1) Short focus skm distance (2 m), (2) low voltage 
roentgen rays (60 kv ), (3) filtration (0 2 ram Cu), (4) 
small fields — surrounding normal tissue protected 
(5) fractional dose (total treatment from two to four 
weeks), (6) daily doses from 300 to 500 r, administered 
in from 2 to 4 mm , (7) total dose from 5 000 to 10 000 r 
The above is accomplished with a monopolar shock- 
proof x ray tube, measuring 2 5 X 15 centimeters 
A depth dosage curve shows 56.2 per cent of the 
radiation at 0 5 cm , 43 7 per cent at 1 cm , 28 1 per 
cent at 2 cm , 18 7 per cent at 3 cm and 12 5 per cent 
at 4 cm (F S D 5 cm , field 12 56 sq cm , 60 kv 
4ma, 02 mm Cu measured m water) 

This method has been employed in 

(1) Skm carcinoma, 109 cases with 93 5 per cent 
success 

(2) Lip carcinoma 26 cases with 88 5 per cent suc- 
cess 

(3) Oral cavity' carcinoma, 28 cases with 53 6 per 
cent success 

(4) Carcinoma of glandular organs and the rectum, 
45 cases with 64 4 per cent success 

(5) Mclnnoblastoma, 12 cases with 83 3 per cent 
success 

(6) Sarcoma 11 cases with 63 6 per cent success 

Of the 231 cases six were under observation over four 
years 22 up to four y ears 32 up to three y ears 69 up to 
two years, and 59 up to one y ear Of the total group, 
42 presented recurrences or were not healed and one 
patient died from another cause The author claims 
that 81 per cent of the cases under observation are 


absolutely free of symptoms, and that this result sur- 
passes the results obtainable from radium 

This method permits treatment of all suitable cases 
at low cost and particularly where there are insufficient 
quantities of radium 

The method is contra indicated in cases with large 
tumors or with many metastases, and in those cases 
which have received intensive x-ray or radium treat- 
ment 

Professor J M Woodbum Monson claims that this 
method has a useful place in the treatment of malignant 
diseases, and should not be looked upon as a rival 
method of radiation therapy, but as an additional 
method suitable for accessible lesions His results have 
been similar to Professor Chaoul’s and he has treated 
cases with epithelioma of the bps, floor of the mouth, 
alveolus, tongue, cheek, palate tonsil, and pharynx, 
recurrent nodules m cancer of the breast cancer of the 
rectum after operation — accessible cancers or cancers 
made accessible by operation 

Dr J F Bromley has used the Chaoul tube m 70 
cases with the following results healed, 22, improved, 
37, worse, 9, died from cancer, one, died from other 
causes, one. He stresses the convenience with which it 
can be used for the localized ulcerating tumor, or local- 
ized excrescence m awkward situations as auricle, 
external auditory meatus, canthus of eye, ala of nose 
angle of mouth, etc 

Henry K Taylor M D 


CONTRAST MEDIA 

Demonstration of the Seminal Vesicles on Roent 
genograms by' Iodipm Herbert Junghanns R6nt- 
genpraxis, January 1936, 8, 21-24 
Roentgenograms of the seminal vesicles after filling 
with iodized oil have been used occasionally for diag- 
nostic purposes The author injected the vas during 
operation for sterilization. The normal roentgen ap- 
pearance is described 

H W Hefke, M D 


Visualization of the Cerebral Vessels by' Direct 
Intracarotid Injection of Thorium Dioxide (Thoro- 
trast) Julius Loman and Abraham My'erson Am 
Jour Roentgenol and Rad Ther February, 1936 35, 
188-193 

The diagnosis of certain cerebral conditions es- 
pecially' neoplasm and abnormalities of the vascular 
tree, can probably be definitely aided by intracranial 
arteriograms and phlebograms 

Because of the difficulties of exposing and ligating 
the carotid artery mto which the solution (thorotrast) 
is injected the authors have devised a technic whereby' 
the artery is directly injected The region of the 
common carotid artery (level of cncoid cartilage) is 
infiltered with novocame In unco-operative patients, 
preliminary sedation with sodium amytal is recom- 
mended In the supine position, with the head hyper- 
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mographic changes are necessary for indisputable 
proof of the existence of the disease 

Charles G Sutherland, M B (Tor ) 

CANCER (DIAGNOSIS) 

Pulmonary Carcinoma and Pulmonary Abscess as 
Represented in Tomographic Roentgenograms 
H Chaoul and K Gremeder Fortschr a d Geb d 
Rdntgenstrahlen March, 1936, 53, 232-239 
The most characteristic symptoms of pulmonary 
carcinoma are the central tumor nucleus, irregular 
narrowing of the bronchus, and concomitant atelectasis 
Even density of the tumor nucleus and infiltration 
radiating into the periphery, as well as irregular central 
degeneration, may be recorded as further symptoms 
Tomograms are unusually well suited to the demon 
stration of these symptoms 

Signs of abscess are not quite so typical and charac 
tenstic The opacity is more mottled, the area of 
decay more rounded, oval, and smoother, often multi- 
locular Irregular narrowing of a bronchus never 
occurs in a draining abscess and peripheral atelectasis 
is most rare 

Tomography can be a valuable aid in the differentia- 
tion between pulmonary neoplasm and abscess forma- 
tion 

H A Jarre, M D 


The Roentgenologic Demonstration of Tumors 
Perforating mto the Trachea E Saupe Rdntgen- 
praxis, March, 1936 8, 166-169 

A direct invasion of the trachea by neighboring 
carcinomas is not as often seen as displacement of the 
trachea by the tumor Two cases are described one, 
of an esophageal cancer protruding mto the lumen of 
the trachea The trachea was shown covered by 
barium which had been accidentally aspirated during 
the examination In the second case a tumor mass 
(from a thyroid carcinoma) could be seen m the 
tracheal an space 

H W Hefke, M D 


Diagnostic Criteria of Colonic Cancer Curtice 
Rosser Jour Am Med Assn Jan 11 1936, 106, 
109-111 

The author reviewed 100 consecutive cases and noted 
a definite location coincidence m colonic tumors More 
than half involved the descending colon and the sig- 
moid one fourth the cecum and ascending colon and 
approximately one fifth the mid-colon 

Cancer of the cecum and ascending colon simulated 
appendicitis m more than two-thirds of the cases 
Constipation was a feature of growths m the mid- 
colon Constipation and colic characterized a majority 
of the neoplasms affecting the descending colon and 
sigmoid, about one fourth the patients of the senes 
complained of continuous diarrhea 


Cancer of the rectosigmoid presented an accentuation 
of the symptoms seen in other parts of the left colon 
with a sharp rise in the number of patients who observed 
blood in the stool and a paradoxical decrease in the de 
gree of anemia Anemia, indigestion localized pain 
not relieved by bowel movements, and palpable tumor 
were all highest m incidence m the right colon and de 
creased as the location approached the rectum 
Constipation, colic, and obstruction were the pre 
dominant features of colonic cancer in general 
Fnedenwald, m the discussion stressed digital as well 
as proctoscopic examination, augmented by roentgen 
studies in diagnosis 

Charles G Sutherland, M B (Tor ) 


CANCER (THERAPY) 

Roentgen Therapy in Malignancy Its Indicahons 
and Limitations Frank E Butler and Ivan M. 
Woolley Northwest Med May 1936 35, 172-17o 
The authors comment on the fact that in treating 
malignancy they are treating a symptom of an obscure 
disease and that a factor in the outcome is the resist 
anee of the patient to his or her particular malignancy 
Prognosis depends upon (1) age of patient (2) type of 
neoplasm, (3) location of lesion, (4) agent employed 
The value of roentgen therapy in malignancy is 
briefly discussed under the following topics (1) 
Malignancies that may be expected to respond to ir 
radiation without the aid of surgery, (2) Mahgnan 
cies that are best treated by a combination of surgery 
and irradiation, (3) The inoperable malignancies, 
(4) Malignancies which fail to give worth while re 
sponse to roentgen therapy, (5) Met astatic malig 
nancy, (6) Recurrent malignancy following surgery 
Henry K Taylor M D 


The Lympho-epithehal Carcinoma R Baumann 
Schenher Strahlentherapie, 1936, 55, 369 

The author analyzed m detail the 23 cases of true 
lympho-epithehal carcinoma seen in 192S-1935 at the 
Schinz Institute m Zurich There were 17 carcinomas 
in the epipbarynx three in the mesopbarynx, and two 
in the hypopharynx, one was located m the trachea and 
probably started from a residual thymus gland The 
differential diagnosis was sometimes difficult because 
lymphosarcoma, transitional-cell carcinoma and endo- 
thelioma may present similar histologic pictures Ra 
diatTon therapy is, according to the author the method 
of Choice Technic ISO kv , 3 mm A1 or 0 5 mm Cu 
if single massive doses were applied Since 1929 the 
protracted fractional dose method (Coutard) has been 
used, the original filter of 1 mm Cu + 1 mm A1 was 
changed in 1933 to a Thoracus filter and in 1934 to 2 
mm Cu + 1 mm A1 Residual masses found after 
roentgen therapy were treated by applications of ra 
dium as described by Berven 

Ol the 23 cases 18 were alive and 14 free from symp- 
toms in December 1935 t e six months after the last 
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This study is based on an analysis of 193 cases avail- 
able Of 6 650 individuals roentgenographed, there 
were 229 of these cases, of which 225 were females 

S M Atkins M D 


DERMATITIS 

The Surgical Treatment of Chronic Radiation 
Dermatitis Stuart Gordon Canadian Med Assn 
Jour , June 1936, 34, 622-624 

The author quotes Porter s clinical grouping of 
patients with radiation dermatitis 

1 Those who have received a single therapeutic or 
diagnostic dose (may be due to individual idiosyncrasy , 
radiation to an area in which vascular damage is pre 
sent, or intentional heavy dosage) 

2 Those who have received repeated doses at 
intervals 

3 Personnel administering the treatment and who 
have suffered injury 

There are two clinical types the acute and chronic 
ulceration The acute one develops rapidly after ex- 
posure — an irregular shallow ulcer which is due to 
actual cell death and if small may respond to local 
treatment The chronic one which may appear as 
late as twenty years following exposure, first presents a 
brownish pigmentation in the radiated area which 
fades m a year — telangiectases appear m the thin 
dry, hairless skin — dark, areas of thrombosis appear — 
the conum gradually thickens (itching and burning of 
mvolved area) — hyperkeratoses develop — tmy cracks 
appear m the skin and eventually ulceration supervenes 
which may undergo malignant changes 

The surgical treatment of the chronic lesion is 
directed to (1) relief of symptoms (2) repair of de 
fortuity, and (3) removal of danger of malignant change 
This is accomplished by adequate excision followed by 
some type of skm grafting 

Henri K Tax lor M D 


THE ESOPHAGUS 

A Method of Roentgen Diagnosis of Non-opaque 
Foreign Bodies m the Esophagus Wendell G Scott 
and Sherwood Moore Jour Am Med Assn March 
14 1930 106,900-903 

The most common foreign bodj of this type is a small 
piece of bone from a fowl or fish These bones are 
usually fragments of the sternum or nb of a chicken, are 
incomplete^ ossified and calcified the calcium content 
has been further removed by cooking and thej are 
relatively non-opaque to \ raj's Other foreign bodies 
arc buttons manj of which arc transparent to \ rajs 
or a firm bolus of food especiallj meat the latter 
sometimes halted bj inherent lesions such as stricture or 
carcinoma, or extrinsic pressure from mediastinal 
tumor aneurj-sm enlarged th virus hjoid or left 
auricle 


The customary site of lodgment is at the level of the 
suprasternal notch, as it is normally the narrowest seg- 
ment of the esophagus Lesser constrictions occur at 
the mtroitus at the level of the crossing of the left 
bronchus, and at the diaphragmatic pinchcock 

Fdms and fluoroscopic studies mclude the naso- 
pharynx and the stomach Anteroposterior and lateral 
views of the neck are made before resorting to the use of 
opaque media Fluoroscopic visualization, using a 
thick suspension of barium sulphate in water, follows, 
with careful search for deviation or division of the 
stream or filling defect in the esophagus When the 
patient has swallowed the banum careful search is 
made for evidence of a residuum of it clinging to a 
foreign body Failing in these examinations, the 
patient stands in front of the regular cassette changer 
and drinks a thin watery solution of banum through a 
glass tube in small rapid swallows in an effort to main- 
tain a continuous stream down the esophagus Ex- 
posures are made m both the anteropostenor and nght 
antenor obhque positions the latter being preferred to a 
lateral view The banum mixture coats the esophageal 
walls and in meeting a foreign body, produces a con- 
stant filling defect In addition, it coats the foreign 
bodj’ which is demonstrated as a constant collection of 
opaque matennl within the lumen of the esophagus 
Esophagoscopy should be performed as soon as pos- 
sible after the diagnosis 

Charles G Sutherland, M B (Tor ) 


FISTULAS 

Radiation Therapy of Anorectal Fistula. Delherm 
and Devois Strahlentherapie, 1936 55, 137 

The authors recommend roentgen rays m the treat- 
ment of anorectal fistula Technic 120 kv 3-8 mm 
Al, 250 r once or twice per week After from slx to 
eight sittings a mild erythema usually appears If 
necessary a second senes can be given after an interval 
of from three to four weeks 
An attempt was made to improve the results by the 
use of a secondary irradiator (copper), this was, how- 
ever not very successful Injection of a quinine-urea 
solution into the fistula seems to be of benefit and acts 
as an adjunct to radiation therapy 

Ernst A Pohle M D Ph D 


Carcinomatous Change in Fistula Hans Heffner 
Munchen med Wchnschr Apnl 24 1936 83, 689 690 
In the case of a fistula resultant of osteomyehtis of 
chrome pjogemc tuberculous, or syphilitic ongin, the 
chronic untation may eventuate into carcinoma along 
the tract Roentgenograms may show evidence of 
such as sudden unexplained and rapidlj progressing 
osteoclasis in a hitherto sclerotic osteomj'elitic process 
When the above is present in addition to increased fetid 
discharge tissue should be obtained for section and if 
confirmed as carcinomatous radical amputation should 
be instituted 


William R Stecher, M D 
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extended thus fixing the arteiy, and the fingers placed 
as a guide over the line of maximum impact the punc 
ture is made by a l'/i in , No 18—19 gauge needle con- 
nected by a three-way stopcock to a 20 c c syringe 
The stopcock is in turn connected to a glass tube and 
stiff rubber tubing, both of which are filled with citrate 
and finally to an aneroid Tycos manometer Onlj 
"'hen there are free and wide oscillations of the mano- 
metnc needle and drop of the pressure with compression 
of the artery below the puncture to be followed by lm 
mediate return to normal with removal of the com- 
pression is the syringe disconnected and replaced by 
one containing thorotrast 

As an assistant compresses either the homolateral 
carotid at the root of the neck or still better, both inter- 
nal jugulars over the sternomastoid muscles the thoro 
trast is injected rapidly Lateral views of the skull 
are taken immediately after injection of 10 c c A fair 
phlebogram may be made three to four seconds later 
No harm need be expected from these injections, even 
when there is some spdhng into the tissues including 
the brain 

S M Atkins, M D 


Thorium Hydroxide Sols as Opaque Media m Roent- 
genography Thomas O Menees and J D Miller 
Am Jour Roentgenol and Rad Ther February, 3936 
35, 194-199 

Thorium hydroxide sols form an opaque coagulum 
with proteins in an alkaline medium The coagulum 
forms a coating on the wall of a viscus thus outlining 
the mucous membrane in relief The medium does not 
coagulate in an acid medium or with secretions poor in 
proteins thus making them unsuitable for the stomach 
nasal accessory sinuses esophagus bladder, or urethra 
Its chief use is in the uterus sinus tracts and in fistulas 
In the uterus the mucosal pattern is demonstrated 
as well as such conditions as hyperplasia hypoplasia 
mucous polyp endrometrioma carcinoma submucous 
and intramural myoma Pregnancy and pelvic in 
fiammation are the onlj contra indications to the use of 
this method The injection is made with the cervical 
canal wide open 

S M Atkins M D 


THE CRANIUM 

Oxycephaly with the Report of Two Cases in a 
Brother and Sister David L Klein and A E Childe 
Canadian Med Assn Jour April 1936 34, 397-399 
The authors describe two cases of oxycephalj and 
present \ raj’s showing exaggerated convolutionary 
markings thinness of the vault of the skull upward 
projections at the bregma the outward bulging of the 
temporal region and shallow orbital cavities 

W H Gillentine M D 


Metabolic 

Roentgenol 


Craniopathy Sherwood Moore. Am Jour 
and Rad Ther January 1936 35, 30-39 


This condition refers to a hj-perostosis of the skull, 
apparently due to faulty metabolism and accompanied 
by a distinctive cluneal picture Another group char 
actenzed by localized thinning of the skull which prob- 
ably also belongs under this heading is not j-et proven 
The hyperostoses are of two orders one involving 
the compact bone of the inner table with later invasion 
of the diploe, the other being hmited to the diplof. 
Again this condition is divided mto four types based 
on their location namely hyperostosis frontalis m 
tema hyperostosis calvante diffusa, hyperostosis 
fronto-panetahs and nebula frontalis All are bi 
laterally symmetrical and all four may be present in 
one individual 

Hyperostons Frontalts Interna shows either nodular 
or sessile very dense cancellous bone deposited on the 
inner table of the squama frontalis and vaiying from 
that which is barely detectable to masses more than 1 
cm in thickness The intracranial aspect has an out 
line wavy m the nodular and regular in the sessile 
forms, and is smooth There is no change of the skull 
externally No progression or diminution has been 
noted in those individuals examined over a period of 
years 

Nebula Frontalis is seen as a triangular or ovoid area 
of density and thickness in the squama frontalis with 
a broad base in the sagittal plane and owing to its m 
volvemcnt of the diploe only can be demonstrated m 
the lateral view only Its variations are many and it 
does progress 

Hyperostosis Calvana Diffusa shows a general even 
increase in the volume and density of the diplofi of the 
vault of the skull Because of the density the roent 
genogram lacks detail, the vascular grooves are deep 
ened the skull is enlarged mtemally but not exter 
nallj 

Hyperostosis Fronto parietalis is also diploic and 
roentgenologically the change is like the calvanie diffusa 
and nebula frontalis except that the maximum thicken 
mg is at the central points of the squama of the frontal 
and parietal bones producing thus an even gentle 
grooving at the coronal and sagittal sutures This is 
the most indefinite and infrequent type 

All these may be due to an excess of calcium in the 
organism and clinically the symptom-complex is as 
striking as the roentgen findings for with a few excep 
tions the patients had neurological and neuropsychia 
trie symptoms The syndrome was a combination 
more or less constant of headache obesity of the rhizo- 
melic type enlarged breast in the female easy fatigue 
muscular weakness nervousness tendency to worry 
and depression dimness of xusion occasionally diplopia 
epdeptiform seizures impairment of memory and even 
definite cranial nerve involvement Overgrowth of 
facial hair may occur in the female The nerve and 
muscular weakness resembles in some respects chronic 
intoxications 

Treatment is as yet not definite but in cases in which 
metabolism can be shown to be at fault it should be com 
bated and in cases in which pressure on vital areas is 
present the bone should be removed 
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not seen until they are far advanced The clinical 
histones of gastnc carcinoma may be divided into two 
groups, as follows (1) those in which the symptoms 
have ansen recently and suddenly in previously healthy 
individuals, and (2) those m which there has been dys 
peptic trouble over a long penod of tune It is esti- 
mated that there are from five to six patients in the 
first group for every one in the second Statistics also 
show that by the tame the patients reach x-ray ex- 
amination and surgery, 50 per cent are inoperable 
While the other 50 per cent are operated on in only 
one-half of these cases is resection of the lesion justi 
fiable It is of interest likewise that m the group in 
which symptoms appear suddenly an average interval 
of from eight to ten months exists between the onset 
and the x-ray examination 

In the primary stages of carcinomatous involve m ent 
there may be not hin g beyond narrowly limited infil- 
tration of the stomach wall by cancer cells with local- 
ized induration Turing peristaltic action this area 
tends to remain fixed in shape Throughout the prog- 
ress of an infiltrating, scirrhous type of carcinoma there 
may be no irregular projections of the malignant tissue 
into the lumen of the stomach, and therefore none of 
the classical ‘ filling defects ” 

The mucosal pattern visualized by a small quantity 
of suitable opaque medium is considered of value in 
the study of the gastnc lumen Around the more or 
less acute simple ulcer the inflamed mucosa becomes 
greatly swollen As the swelling subsides so does the 
depth of the ulcer crater In contradistinction to the 
above is the local irregular, heaped up margin of 
neoplastic tissue around the malignant ulcer Such a 
rugal study reveals the disappearance of the folds over 
an area of infiltration in early scirrhous malignancy and 
the abrupt discontinuity of the mucosal folds at the 
edges of a fungating mass 

The cardiac end of the stomach is difficult to examine 
as the rugal folds are coarse and complicated and this 
portion of the stomach cannot be palpated Clinical 
symptoms may be slight if there is no involvement of 
the lower esophagus However Stewart and Illich have 
enumerated eleven diagnostic radiological signs of 
cancer of the fundus 

The radiological examination of the normal pylonc 
antrum shows the terminal lme parallel to the base of 
the duodenal bulb Localized irregularities m the form 
of the prepyloric gastnc lumen, general narrowing of 
this segment, widening of the sphinctenc zone with 
loss of the normal parallelism are significant findings 

The significance of deformation of the duodenal 
bulb or first portion of the duodenum is problematical 
In the presence of acute symptoms of ulceration a 
deformity of this portion of the duodenum is considered 
as evidence of ulceration even though no crater is 
demonstrated On the other hand, after the dis- 
appearance of symptoms the deformity which is still 
visible is interpreted as being due to cicatricial tissue 
The author docs not bche\e it justifiable to consider 
deformation as indicative of both conditions The 
demonstration of the crater, however is practically 


diagnostic of ulceration The discovery of the "irritable 
cap,” as manifested by intrinsic peristaltic activity 
failure to retain the food received from the stomach 
and the various degrees of spastic deformation may 
aid m the diagnosis 

Because of practical and economic reasons the author 
suggests two types of examination in gastro-mtestmal 
cases The first of these consists of the standard or 
routme examination which should be sufficient but not 
over-elaborate The second type of examination com- 
prises various special technics as examination of the 
esophagus by all available methods, study of the rugal 
pattern, investigations of the small intestine and colon 
All patients should be thoroughly examined by the 
standard method All cases presenting the shghtest 
evidence of pathology, even of a questionable nature, 
at the routme examination and all cases with definite 
clinical findings of pathology and negative routme 
examinations, are to be recalled for further roentgen 
examination by means of the special technics 

J N An£, M D 


Dystopy of the Colon after Phrenic Exeresis Burk- 
hard Kommerell. ROntgenpraxis, February 1936, 8, 
102 103 

In a patient who had had a phremcectomy eight 
years previous to examination, a roentgenogram of the 
chest showed a high diaphragm on the right and air 
under the diaphragm which appeared to be in the 
colon A colonic enema showed an interposition of 
the right side of the transverse colon between the liver 
and the right diaphragm Symptoms were not com- 
plained of The author believes that the displacement 
of the colon is due to the previous operation 

Hans W Hefke M D 


Gastnc Diverticulum Below the Cardia, Problems of 
Radiologic Diagnosis Jean Charles Roux and Henn 
Beddre Arch d Mai de 1’App Digestif, May, 1936, 
26, 593-596 

The authors report a case of gastnc diverticulum 
which was first seen upon routine examination m 1927 
It devolved upon them nine years later to examine the 
same patient and to their surprise no evidence of 
diverticulum could be made out, even after a prolonged 
and vaned examination They hazard the opinion 
that there was probably inflammatory swelling of the 
narrow entrance to the diverticulum which prevented 
the ingress of banum and recalling a number of cases 
in which similar experiences were encountered, deem it 
imprudent to consider that a previously shown diverti- 
culum does not exist because it is not visualized at a 
later examination 

Though gastnc dnerticula have been considered 
rather rare the authors call attention to the fact that 
during the last three months a large number of cases 
have been reported to the Gastro-enterological Society 
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GASTROINTESTINAL TRACT 
(DIAGNOSIS) 

What Does the Finding of Fluid Levels on Flat Films 
of the Abdomen Mean? A Contribution to the Dif- 
ferential Diagnosis of Intestinal Obstruction Bernhard 
Becker Rfintgcnpraxis, March, 1936, 8, 145-156 
The importance of fluid levels on abdominal films, 
taken in the standing position or lying on the side is 
recognized by radiologists and surgeons This roent- 
genologic symptom does not mean intestinal obstruction 
in every case and critical consideration of other diseases 
which may cause it is necessary 

Fluid levels may be seen outside the intestinal tract, 
for instance, in gas-containing pentioneal pockets 
(peritonitis, perforated ulcer, etc ) Air pockets maj 
be seen post-operatively The absence of Kerknng’s 
folds or colonic haustra around these gas pockets in- 
dicates their extra-intestinal position 

Normally no fluid levels are seen m the small intes 
tine of adults, except occasionally a gas bubble in the 
duodenal cap or in duodenal or jejunal diverticula In 
infants, gas and fluid levels may be seen normally 
Fluid levels in the colon especially cecum and flexures 
are fairly often demonstrable in healthy individuals 
Acute infectious diseases of the intestines (enteritis 
typhoid fever, dysentery) may cause formation of fluid 
levels and gas in the small intestines Very rarely a 
pneumonia or severe decompensation of the heart 
might lead to similar findings Opiates are known to 
cause a dilatation of the small intestines, and fluid levels 
found in patients after administration of morphine mav 
be of no diagnostic significance at all It is possible to 
show fluid levels in the colon and the distal ileum for a 
few hours after cleansing enemas In questionable 
cases a barium enema which is almost always possible 
might be used to great advantage 

H W He fke MD 


Graded Compression m the Exploration of the Diges 
tive Mucosa Ren6 Gilbert and Leon Babaiantz 
Arch d Mai de l’App Digestif, May, 1636 26, 556- 
575 

Exploration of the gastro-mtestinal mucosa with the 
aid of graded and localized compression is a supple- 
mentary form of examination used, not as a routine 
measure but as indications arise particularly when the 
clinical story appears clear-cut and routine examina- 
tions are fruitless Good results are obtained and a 
ruche is readily demonstrated particularly in small 
ulcers of the lesser curvature and those of the postenor 
wall In the presence of retention particularly good 
results are obtained Enlarged rugal folds asm hyper- 
trophic gastritis, and diminished folds as seen in 
pernicious anemia are very readily made out In the 
duodenum the niche de face’ is easily demonstrated 
but m the jejunum poor results are obtained principally 
because of the super imposition of various loops In 
the terminal ileum and m the colon the mucosa is also 
well shown Because of the nbs it is difficult to use 


compression at either colonic flexure or at the cardiac 
portion of the stomach 

The authors do not advise the use of compression 
following recent hemorrhage and in patients with sensi 
tive abdomens and in the feeble and aeak In the 
presence of occult hemorrhage, compression is used 
cautiously and no accidents have been experienced in 
these cases Excessive pressure is to be avoided not 
only because of the possibility of harming the patient 
but also because it leads to error by obliterating the 
normal mucosal markings 
The observations reported result from an experience 
of two years in the study of the gastro intestinal mucosa 
with the aid of localized and graded compression. 

Joseph Dadksys M D 


The Effect of Foodstuffs on the Emptying of the 
Normal and Operated Stomach and the Small In 
testmal Pattern I S Ravdm, E P Pendergrass, 
C G Johnston andP J Hodes Am Jour Roentgenol 
and Rad Ther March, 1936, 35, 306-315 
The type of meal influences strongly the small in 
testmal pattern as seen roentgenologically and the 
progress of the meal through the gastro intestinal tract 
in the norma] as well as the pathological case The 
writers’ investigation indicates that the water and 
banum mixture exerts no specific influence on the gas 
trie emptying time and this type of meal is, therefore, 
recommended as the standard one for the determination 
of pathological lesions of the gastro-mtestinal tract 
The variation in the appearance of the small intestinal 
pattern with different types of meals must be recognized 
by roentgenologists if they would correctly evaluate 
small bowel abnormalities 

The necessity for caution in the roentgenologic 
consideration of disturbances in the gastric motility 
of the recently operated stomachs is emphasized 

J E Habbb, M D 


Radiological Examination of Stomach and Duo- 
denum with Special Reference to the Early Diagnosis 
of Cancer K Stuart Cross British Med Jour 
Feb 22 1636 No 3 920 353-357 
The author emphasizes the importance of consultation 
between the internist and the radiologist in order 
that the latter may be fully acquainted with all facts 
regarding the patient s cluneal findings The radiologist 
should be a physician end a pathologist with the ability 
to recognize the radiological manifestation of macro- 
scopic disease The necessity and value of re examina- 
tions in all doubtful cases cannot be over-emphasized 
It should always be remembered that the essentials 
of efficient radiology are the knowledge, experience 
and cluneal acumen of the radiologist rather than im- 
pressive x ray apparatus 

Gastric carcinoma is best detected by means of the 
roentgen ray It is unfortunate that so many cases are 



A MONTHLY JOURNAL DEVOTED TO CLINICAL RADIOLOGY AND ALLIED SCIENCES 

PUBLISHED BV THE RADIOLOGICAL SOCIETY OF NORTH AMERICA 


VOL 27 


OCTOBER, 1936 


NO 4 


HEPATOSPLENOGRAPHy WITH STABILIZED THORIUM DIOXIDE SOL 

A FOLLOW -UP STUDY OF 200 PATIENTS EXAMINED OVER A PERIOD OF FIVE YEARS 1 

By WALLACE M YATER, M D , LAURENCE S OTELL, M D ,* 
and HUGH H HUSSEY, M D , Washington, D C 

From the Georgetown University School of Medicme, the Gallmger Municipal Hospital, and the 
Radiologic Clinic of Doctors Groover, Christie, and Memtt 


S INCE 192S, when Oka (1 and 2), in 
Tokio, and soon thereafter Radt (3 
and 4), in Berlin, began work to de- 
velop a method for demonstrating the 
morbid anatomy of the liver and spleen on 
\-ray plates by means of thorium prepara- 
tions injected into the blood stream, several 
groups of investigators have had a moder- 
ately large experience with this procedure 
However, those who have used this method 
of diagnosis have been relatively few due 
to the facts that thorium dioxide, the sub- 
stance adopted, possesses some radio- 
activity and is eliminated from the body 
with extreme slowness In 1932, the 
Council on Pharmacy and Chemistry of the 
American Medical Association (5) reported 
unfavorably on the intravenous use of 
thorium dioxide and urged great caution in 
its use in man One of the points stressed 
in this report was that there is a possibility 
that the thorium dioxide m the tissues 
might be converted as tune went on, in 
part at least, to some more radio-active 
substance, such as mesothonum, and that 
radium potsomng possibly would result 
The purpose of this report is to review 
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the experience of our use with this method 
of diagnosis, which has covered a period of 
nearly five years and which has involved 
considerably more than 200 patients The 
preparation we have used in all our cases 
has been a stabilized colloidal solution of 
thonum dioxide containing approximately 
22 per cent of metal by volume 3 This 
substance, when injected into the blood 
stream, is rapidly removed and engulfed by 
the reticulo-endotbelial cells throughout 
the body These cells, being most numer- 
ous in the liver and spleen, allow these 
organs to be demonstrated on \-ray films, 
because thonum, a metal of high atomic 
weight, is radiopaque The average dose 
employed by us has been 75 c c , being 
given usually m divided doses of 25 c c on 
successive days This amount of the solu- 
tion contains a quantity of thonum di- 
oxide equivalent in alpha-ray activity to 
from 15 to 3 0 micrograms of radium 
The beta-ray and gamma-ray activity is 
probably insignificant 
Even after a penod of five years x-ray 
films demonstrate that there is still a large 
amount of the metal present in the body, 
but t here is also definite evidence of some 


nc preparation emplojed was thorotrast manu- 
Lctured by the Heidcn Chemical Corporation of New 
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of Paris and believe such occur more frequently than is 
thought, being found if searched for systematically 
Attention is also called to the fact that the presence 
of a gastric diverticulum does not always solve the 
clinical problem, inasmuch as 30 per cent of these are 
accompanied by associated lesions such as gastric and 
duodenal ulcers as well as different types of tumors 
Joseph Dauksvs, M D 


GENITO-URINARY TRACT (DIAGNOSIS) 

Encrustation of the Bladder as a Result of Alkaline 
Cystitis H G Letcher and N M Matheson Brit- 
ish Jour Surg , April, 1936, 23, 716-720 

The authors report a case of alkaline cystitis followed 
by encrustation of the bladder The onset of the at- 
tack was m the early months of pregnancy The blad 
der wall was outlined in skiagrams and almost the en- 
tire bladder was affected Although the voided urine 
was strongly alkaline specimens secured by ureteric 
catheterization were acid In the authors’ case re 
peated examinations failed to isolate the B proleus am 
monies from the urine The remarkable benefit which 
followed lavage with acid solutions appears to be un 
usual 

Daws H Pakdoll M D 


Unilateral Renal Agenesis Temple Ainsworth 
Southern Med Jour , June, 1936, 29, 619-622 

The author recommends the classification of renal 
agenesis as presented by Gutierrez in order to avoid 
confusion m the future The incidence, embryology, 
clinical importance, signs symptoms, and diagnosis 
are reviewed Two additional cases of renal agenesis 
are supplemented by the writer In Case 1, the lm 
portance of a careful urologic and urographic examina- 
tion, even in an emergency operation and lacerated kid 
ney is illustrated In Case 2 the finding of a rudimen- 
tary structure microscopically composed of glomeruli 
and tubules with no excretory function and a non 
patent ureter, is typical of a congenital aplastic kidney 
In both of the reported cases there was an associated 
congenital anomaly An abstract of the discussion ap 
pears along with the article 

Daws H Pakdoll, M D 


that there is retardation of urinary secretion from the 
kidne> on the affected side and no pyelogram or 
ureterogram is obtainable, however the kidney func 
tion does not cease as there is increased density of the 
kidney shadow As the pam and obstruction are re- 
lieved by the administration of morphine the secretory 
function promptly returns to a normal level so that 
from 30 to 60 minutes after the injection of the dye 
there may be obtained for the first time a good pyelo- 
gram and ureterogram down to the level of the calcu 
lus Pam in acute calculous obstruction is attribu 
table to increased pressure and distention of the ureter, 
kidney pelvis and capsule and not to the presence of 
the calculus in the ureter producing spasm 
In conducting an intravenous urographic examwa 
lion therefore particularly in the presence of a sus- 
pected cafculous obstruction the study must be con 
tinued late into the period of complete excretion of the 
dye if all valuable information is to be obtamed 

J E Habbb, M D 


Diagnosis of Traumatic Lesions of the Urinary 
Tract with Special Reference to the Value of Excretory 
Urography Fred O Coe Am Jour Roentgenol and 
Rad Ther February, 1 936, 35, 218-225 

Trauma of the organs of the unnary tract is now more 
common than formerly owing to automobile and indus- 
trial accidents and to strenuous sports 

Excretory' urography affords a safe rapid and very 
accurate method of diagnosis of traumatic lesions of the 
unnary tract In all such cases it is the method of 
choice and in children is often the only method prac 
ticable There are no increased hazards of infection and 
practically no reports of untoward reactions In some 
the diagnosis is not conclusive owing to complete cessa 
tion of the kidney function or failure to fill due to back 
pressure from a blood clot in the pelvis At times it is 
necessary to wait as long as two hours for a kidney 
image 

The roentgen finding from the fiat films may r be pre- 
sumptive such as fracture of the lower nbs adjacent to 
the kidney', fracture of the transverse processes or 
obliteration of the psoas muscle and kidney on the 
affected side Retrograde pyelography should be 
avoided due to the hazard of infection plus the added 
shock of instrumentation The clinical findings must 
also be considered as well as the type of lesion Both 
of these are discussed 

S M Atkins M D 


Kidney Function in Acute Calculous Obstruction of 
the Ureter Some Observations of Kidney and Ureter 
Function m Acute Calculous Obstruction of the Ureter 
Based on Excretory Urography Leslie F Wilcox 
Am Jour Roentgenol and Rad Ther November 
1935, 34, 596-605 

In acute calculous obstruction of the ureter certain 
characteristic findings are evident in excretory urogra- 
phy The urographic finding of three clinical cases 
together with experimental studies m rabbits indicate 


Adenocarcinoma of the Jejunum Miklos Weis z 
R6ntgenpraxis January, 1936 8, 2S-31 

An incomplete small intestinal obstruction is often the 
first x ray symptom of a cancer of the small intestine. 
That symptom is not consistently present The actual 
demonstration of the filling defect by repeated examina 
tions should be possible in most cases 

H W Hefke MD 
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S INCE 192S, when Oka (l and 2), in 
Tokio, and soon thereafter Radt (3 
and 4), in Berlin, began work to de- 
velop a method for demonstrating the 
morbid anatomy of the In er and spleen on 
\-ray plates by means of thorium prepara- 
tions injected into the blood stream, several 
groups of m\ estigators ha\ e had a moder- 
ately large experience with this procedure 
However, those who have used this method 
of diagnosis have been relatively few due 
to the facts that thorium dioxide, the sub- 
stance adopted, possesses some radio- 
activity and is eliminated from the body 
with extreme slowness In 1932, the 
Council on Pharmacy and Chemistry of the 
American Medical Association (5) reported 
unfavorably on the intravenous use of 
thorium dioxide and urged great caution m 
its use in man One of the points stressed 
m this report was that there is a possibility 
that the thorium dioxide in the tissues 
might be converted as time went on, m 
part at least, to some more radio-active 
substance, such as mesothonum, and that 
radium poisoning possibly would result 
The purpose of this report is to review 
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the experience of our use with this method 
of diagnosis, which has covered a period of 
nearly five years and which has involved 
considerably more than 200 patients The 
preparation we have used m all our cases 
has been a stabilized colloidal solution of 
thorium dioxide containing approximately 
22 per cent of metal by volume 3 This 
substance, when injected into the blood 
stream, is rapidly removed and engulfed by 
the reticulo-endothehal cells throughout 
the body These cells, beifig most numer- 
ous in the liver and spleen, allow these 
organs to be demonstrated on x-ray films, 
because thorium, a metal of high atomic 
weight, is radiopaque The average dose 
employed by us has been 75 c c , bemg 
given usually m divided doses of 25 c c on 
successive days This amount of the solu- 
tion contains a quantity of thorium di- 
oxide equivalent m alpha-ray activity to 
from 15 to 3 0 micrograms of radium 
The beta-ray and gamma-ray activity is 
probably insignificant 
Exen after a period of five years x-ray 
films demonstrate that there is still a large 
amount of the metal present in the body, 
but t here is also definite evidence of some 


’The preparation employed was thorotrast, 
factored bj the Hejden Chemical Corporal, on 
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mobilization of it from the original reticulo- 
endothelial cells m which it was deposited 

Immediate reactions due to the injection 
of the solution in the amount used have 
been extremely few and on the whole ex- 
tremely mild In the last three years we 
have not noted any immediate reactions 
that were apparent to ordinary observa- 
tion Some patients have received as 
much as 100 c c , and one was given this 
entire amount within one hour without an 
appreciable reaction A number of others 
have had 50 c c injected at one sitting 
without reactions 

Solution of thorium dioxide is also of 
value in other fields of roentgenology It 
is the best medium for arteriography, and 
it is satisfactory for ventriculography and 
retrograde pyelography Our previous re- 
ports (6, 7, and S) and those of others who 
have had considerable experience with 
hepatosplenography, have demonstrated 
its usefulness m the diagnosis of mtra- 
abdominal disease In the report of our 
cluneal experience with our first 80 patients 
(7), we concluded with the statement that 
“greater experience with it will reveal its 
true value, its finer points, and its limita- 
tions ” We feel that we have progressed 
considerably m the dnection of knowing 
these facts 

TECHNIC OF HEPATOSPLENOGRAPHY 

Until recently we have employed an 
average of 75 c c of the stabilized solution 
of thori um dioxide in adults of average 
size, and have reduced the total dosage in 
children roughly m proportion to the 
weight We have experimented with 
smaller doses to determine the smallest 
amount which would be satisfactory for 
good detail of the structure of the fiver and 
spleen m the films We have come to the 
conclusion that perhaps a little less than 
the total dosage previously employed may 
be satisfactory, and we are now usmg 0 5 
c c for each pound of body weight One- 
thud of the total dosage is usually mjected 
intravenously on each of three successive 
days, and on the fourth day or any time 


thereafter the films are made 4 No par- 
ticular preparation of the patient is neces- 
sary except that it is advisable to have the 
intestinal tract as free of gas as possible 
when the x-ray exposures are made 
Films are taken with the patient m the 
prone position on the Potter-Bucky dia- 
phragm, the tube bemg centered over the 
ensiform cartilage The following technic 
is quite satisfactory 67 kilovolts peak at 
30 milliamperes for 6 seconds at 30 inches 
distance Eastman or Du Pont films are 
satisfactory No compression is made 
A more comprehensive idea of the struc- 
tural characteristics of the liver and spleen 
is obtained by making several exposures 
within a range of 10 kilovolts of this dos 
age In larger individuals the film should 
be placed transversely in order to include 
the entire fiver and spleen Dilution of the 
solution is unnecessary, and the prepara- 
tion may be mjected at about room tem- 
perature The solution is opalescent, odor- 
less, and has the consistency of heavy oil 

APPEARANCE AND SIZE OF THE NORMAL 
LIVER AND SPLEEN 

In good films made within a year or two 
after the injection of the solution, the fiver 
casts a relatively homogeneous shadow of 
approximately the same density as the 
spine (Fig 1) Occasionally blood vessels 
in the fiver are seen as dark branching 
lines The spleen normally has a density 
slightly less than that of the liver and about 
the same as that of the ribs The splenic 
shadow is usually homogeneous but occa- 
sionally is uniformly mottled So far as 
determination of the size of the liver and 
spleen is concerned, this can be done only 
roughly, especially in comparative progress 
film*; We have noted considerable varia- 
tion in the size of the liver shadow on films 
taken within a short period of each other 
< If haste isnecessarj, the entire amount of thorotrast 
may be mjected at one time and the films made as soon 
as one hour afterward Experiments made by us show 
that the liver and spleen contain thorotrast as earlj as 
15 minutes after injection At the end of two hours 
good detail is present and after four hours no further 
improvement in detail is apparent If the amount of 
thorotrast mjected does not allow good detail an addi- 
tional 15 to 25 c c is injected 
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Fig 1 Fi K 2 

Fig 1 Normal hepatosplenogram _ 

Fig 2 Cirrhosis of the liver Film made more than two years after injection of stabilized thorium di- 
oxide sol The liver is granular, the left lobe is enlarged Opaque masses seen on each side of the spine 
are lymph nodes containing mobilized thorium dioxide (Case 0) 


Apparently there is no absolutely normal 
size that may be used as a standard, al- 
though our average normal "length” of the 
liver shadow, as measured from the highest 
point of the upper border to the lowest 
pomt of the tip of the right lobe, varied 
between IS and 22 cm , and the average 
“oblique measurement,” from the upper to 
the lower border m a direction giving the 
maximum measurement of the approxi- 
mate thickness of the liver, varied between 
10 and 14 centimeters These are ap- 
proximately the figures previously estab- 
lished by Pf abler (9) Normally, the right 
lobe of the liver constitutes most of the 
liver shadow, the left lobe bemg practically 
invisible and obscured by the spme As- 
cites causes the liver to appear smaller than 
it actually is The splenic shadow nor- 
mally covers an area of two intercostal 
spaces, extending usually from the mnth 
to the eleventh rib It is often less dis- 
tinct than that of the liver because of the 
constant presence of gas in the stomach and 
colon Our experience has shown us, 
therefore, that it is only within certain 
limits that deviations in size from the nor- 


mal and from time to time are reliable 
Even the shape of the liver and spleen may 
vary m films taken at different times 
Considerable experience is therefore neces- 
sary before one learns not to attach too 
much importance to moderate variations 
in shape and size 

USES OF HEPATOSPLENOGRAPHY 

While much information can often be ob- 
tained by the study of films alone, it is only 
proper that all of the clinical findings 
should be taken mto consideration at the 
same time This rule, of course, applies to 
roentgenology m general 

In a previous article (S), we concluded 
that the method is of value as follows 

1 In determining the nature of a mass m 
the upper part of the abdomen 

2 To determine the presence and kind of 
hepatic disease (atrophic cirrhosis, 
hypertrophic cirrhosis, syphilis of the 
liver, metastatic malignant lesions, 
primary tumor, abscess, cyst, and 
amyloidosis) 

3 To ascertain whether metastatic le- 
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F 'E 3 Fig 4 

„ ,'i S par 1 ° batum The liver is enlarged and lobulated Splenomegaly The patient is in fair 

general health nearly four j ears later (Case 3) 

Fig 4 Extensive carcinomatous metastases in the liver Both lobes are greatly enlarged 


siotis are present in the liver if opera- 
tion is contemplated for carcinoma 

4 To demonstrate rupture of the liver or 
spleen 

5 To determine the cause of jaundice 
(whether mtrahepatic or due to ob- 
struction of the common bile duct) 

6 To follow the progress of hepatic or 
splenic disease 

7 To demonstrate whether a lesion is 
above or below the diaphragm 

8 To diagnose ascites 

9 To study diseases of the spleen 
Inasmuch as our experience has been 

much greater since the publication of this 
paper, we shall discuss each of these points 
in the light of such extended experience 
1 It occasionally happens that clini- 
cians, are not able to determine whether a 
mass in the upper half of the abdomen is 
the liver or spleen or something else 
From tim e to time we have employed 
hepatosplenography m order to settle this 
point In most cases it has been possible 
definitely to state whether the liver or 
spleen is involved In only one case were 
we definitely wrong in this connection 
The liver was thought to be considerably 
-enlarged, but operation showed that the 


mass felt was an old appendiceal abscess 
which had pulled the liver downward and 
tilted it so that the shadow actually was 
larger than normal 

2 Perhaps the greatest use of hepato- 
splenography is for the purpose of deter- 
mining diseases of the liver 

Atrophic Cirrhosis — We beheve that 
cirrhosis of the liver may be detected by 
this procedure before other methods of di- 
agnosis reveal it In some cases the liver 
shadow is smaller than normal and dif- 
fusely mottled, with small areas of opacity 
m a background of greatly lessened density 
(Fig 2) The left lobe of the liver, how- 
ever, may appear to be definitely en- 
larged, particularly when compared with 
the right The spleen is practically al- 
ways moderately enlarged In other cases 
the liver may appear to be normal in size 
but either very finely mottled or casting a 
homogeneous shadow of definitely reduced 
density These two appearances are de- 
pendent upon the architecture of the fi- 
brous replacement of hepatic tissue, fibrous 
tissue not containing reticulo-endothehal 
cells 

Hypertrophic Cirrhosis — When regenera- 
tion is rapid the liver may become quite 
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large, and in such an event the reticulo- 
endothelial cells containing the thorium 
dioxide are diffused m a large mass of 
parenchyma Consequently, the enlarged 
organ casts a homogeneous shadow of les- 
sened density, sometimes with a suggestion 
of mottling The enlargement seems to 
involve mainly the right lobe of the liver, 
but this is more apparent than real The 
spleen also is moderately enlarged 

Syphilis of the Liver — Lobulation of the 
liver due to the healing of gummatous 
hepatitis (hepar lobatum) gives a charac- 
teristic appearance (Fig 3) There is 
gross deformity and lobulation, fre- 
quently associated with mottling of rela- 
tively large areas Syphilitic cirrhosis of 
the Lsennec type, however, cannot be dis- 
tinguished from atrophic cirrhosis due to 
other causes The spleen may appear to 
be quite large 

Metastatic Malignant Lesions - — When 
present in moderate number and of more 
than microscopic size, these lesions usually 
are readily observed in the hepatospleno- 
grams In cases in which the lesions are 
few and small, the liver may not be en- 
larged, but when there is extensive in- 
volvement the liver may become tremen- 
dously enlarged, both right and left lobes 
(Fig 4) There are multiple rounded areas 
of varying sizes and of greatly reduced 
density, representing malignant tissue, 
which usually does not contam reticulo- 
endothelial cells These areas are usually 
surrounded by a halo of increased density 
(Fig 5) The spleen is usually not en- 
larged 

Primary Tumor — Diffuse primary carci- 
noma of the liver is difficult to differentiate 
by roentgen appearance alone from exten- 
sive metastatic involvement The more 
rare single primary tumors are suggested 
by a large area of reduced density, with a 
somewhat irregular but usually fauly sharp 
outline m an enlarged organ The halo of 
increased density is usually lacking The 
spleen is not enlarged 

— Our experience with hepato- 
splenography in this condition is limited to 
one case Both solitary and multiple al>- 



Fig 5 Roentgenogram of a child, three years 
old (Case 5) Large carcinomatous metastasis 
ma> be seen in the left lobe of the liver, also, 
smaller nodule with a halo 

scesses should easily be noted, and when 
taken in conjunction with the clinical 
picture the diagnosis of the roentgenogram 
should be easy The edge of the defect is 
"fuzzy ’’ 

Cyst — The same comment may be made 
in regard to cyst as to abscess except that 
the edge of the defect is sharper 

Amyloidosis — The roentgen appearance 
of amyloidosis is almost identical with that 
of hypertrophic cirrhosis of the liver, but 
there is not the shghtest suggestion of 
motthng 

Other Diseases of the Liver — Such condi- 
tions as acute catarrhal jaundice, toxic or 
infectious hepatitis, and passive congestion 
of the liver produce nothing definitive 
in the hepatosplenogram Focal necrosis 
may be suggested by the presence of small 
vacuoles 

3 We consider the use of thorium di- 
oxide for determining- whether or notmeta- 
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stases are present in the liver as one of the 
very most important indications for the 
method The diagnosis of this point has 
been wrong m exceedingly few cases We 
are contmumg to use this method almost as 
a routine for this purpose 

4 While rupture of the liver or spleen 
is determinable by hepatosplenography, 
our experience has been small and limited 
to two cases For determining this point 
only 25 c c of the solution need be mjected, 
and films may be taken as soon as two or 
even one hour thereafter However, 50 
c c would cast better shadows 

5 Further experience has shown that it 
is very rare to be able to determine the 
cause of severe jaundice not due to cirrhosis 
or associated with metastases In chrome 
cases it may be possible to demonstrate the 
dilatation of the mtrahepatic bile ducts 

6 Our original belief in regard to the 
value of hepatosplenography m determin- 
ing the progress of hepatic disease by 
means of films taken at intervals of months 
or years has been greatly altered by the 
fact that changes m the architecture of the 
shadow occur as the result of partial elimi- 
nation of the metal after the lapse of a few 
years These changes will be described 
later However, progression may at tunes 
be determined, as m cases of cirrhosis It 
is probable also that metastases developing 
m a liver previously normal might readily 
be detected We have had no experience 
m this connection 

7 In an occasional case it may be pos- 
sible to obtain some help m determining 
the position of the diaphragm This is 
probably not a very important field for 
hepatosplenography 

8 Ascites is easdy detected by the 
method, in that the liver and spleen are 
separated from the lateral walls of the dia- 
phragm 

9 We have come to the conclusion that 
hepatosplenography is of very little value 
in the diagnosis of diseases of the spleen 

CONTRA-INDICATIONS TO HEPATOSPLENOG- 
RAPHY 

Our experience has shown that there are 


no contra-mdications yet established for 
the procedure We have used the solution 
in cases of almost every kind without ob- 
serving any definite deleterious effect A 
number of our patients had severe jaundice 
of various durations and causes Even in 
cases of acute hepatitis damage to the liver 
apparently has not resulted We doubt 
also the suggested contra-indication of pul- 
monary tuberculosis, smee the animal 
experimentation upon which this assump 
tion was based has been found to be faulty 
In general, although we consider hepato- 
splenography harmless, it should not be 
used unless more simple methods of diag 
nosis fail Some of the cases onginall) 
selected would not to-day be used, but in 
the beginning information was essential 

STUDY OF THE FIRST 200 CASES 

A careful follow-up study has been made 
of the first 200 patients for whom thorium 
dioxide was employed Of these, 47 are 
known to be living, and 36 have actually 
been re-examined both roentgenographi- 
cally and generally Bromsulphthalein 
tests of liver function and other studies as 
mdicated have also been performed m a 
considerable number of cases Of the liv- 
ing patients, confirmation of the clinical 
and roentgenological diagnoses was ob- 
tained m 10 instances either by biopsy of 
the liver or by celiotomy Reports of 
those not actually examined have been 
received from the patients by social service 
workers or from the physicians involved 
One hundred thirty-four patients are 
known to be dead, and the actual or ap- 
proximate time of death is known m all 
Definite diagnoses were obtamable in 73 
(56 by necropsy, 15 by biopsy, and 23 by 
celiotomy) Nineteen patients could not 
be located, but a number of these are as- 
sumed to be living on the basis of them 
known pre-existing conditions (Table I) 
Although the diagnoses m the vast ma- 
jority of both living and dead patients in 
whom confirmation was not obtained were 
undoubtedly correct on the basis of clinical 
studies and roentgenograms, we shall dis- 
cuss from the standpoint of accuracy of diag- 
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TABLE X GENERAL SURVEY OF 200 CASES 

WITH HEPATOSPLENOGRAPHY 


Status of 

PaUents 

Necropsj 

Biopsj 

Celiotomy 

Living 

47 

0 

3 

9 

Dead 

134 

56 

12 

9 

Untraced 

19 

0 

0 

5 

Total 

200 

50 

15 

23 


TABLE II DIAGNOSTIC ACCURACY OF HEPA- 

TOSPLENOGRAPHY IN 73 PROVED CASES 

Correct G7 

Incorrect 6 Metastatic lesions in liver unsus 

pected 4 

Cirrhosis of liver not diagnosed 1 

Primary carcinoma diagnosed meta- 
static carcinoma 1 

6 

nosis by hepatosplenography only those 
cases in which confirmation was obtained 
The interpretation of the hepatospleno- 
grams was proved to be correct in 67 of the 
73 cases Among the six cases wrongly 
diagnosed on this basis, there were four in 
which metastases were not apparent in the 
films but in which some very small ones 

were found to be present at necropsy In 

another case cirrhosis of the liver was found 
to exist which had not been previously diag- 
nosed In still another, primary carci- 
noma of the liver was found but meta- 
static carcinoma had been diagnosed (Ta- 
ble II) 

The value of hepatosplenography in the 
whole group of 200 patients is indicated by 
the following figures 

1 The clinical diagnosis was confirmed in 
61 cases 

2 The diagnosis was made from the 
hepatosplenograms in 49 cases 

3 The procedure was used to eliminate or 
to establish the presence of metastases 
in the liver in 46 cases 

4 The method was of no help in making 
the diagnosis, or was of negative value 
in 35 eases 

5 The diagnoses made on the basis of the 
films were wrong m six cases 

Therefore, hepatosplenography was of defi- 
nite value in the study of 156 of the 200 
cases 

The majority of the 200 patients were 


suffering from some fatal malady In 52 
instances, the diagnosis of cirrhosis of the 
liver of one type or another was made 
either clinically or by more definite meth- 
ods Carcinoma of some organ was pres- 
ent in 58 cases, with metastases occurring 
in the liver in 38 cases Leukemia of some 
type existed in 10 cases Instances of 
other serious diseases occurred in smaller 
numbers 

REVIEW OF LIVING PATIENTS 

The 47 patients who have received thor- 
ium dioxide and are still living were in the 
following age groups at the time of a'd- 
mmistration First decade, 5 , second 
decade, 1 , thud decade, 5 , fourth decade, 
14, fifth decade, 10, sixth decade, 6, 
seventh decade, 4 , eighth decade, 2 The 
youngest patient was three years old, and 
the oldest 74 years old There were 25 
females and 22 males 

Some of the 26 different diagnoses made 
in this group of 47 patients were as fol- 
lows Lsennec’s cirrhosis (10 cases), sy- 
philis of the liver (4 cases), hypertrophic 
cirrhosis of the liver (3 cases), chrome 
lymphatic leukemia (2 cases), myeloid 
leukemia (1 case), acute catarrhal jaun- 
dice ( 1 case) , sickle-cell anemia (3 cases) , 
splenic anemia (1 case) , obstruction of the 
common bile duct (1 case), purpura 
hemorrhagica (1 case), left lobectomy for 
liver abscess (1 case), sarcoma of the leg 
with metastases to the liver (1 case) The 
other diagnoses were of various diseases of 
one case each, m which the liver and 
spleen were eliminated as part of the mor- 
bid anatomy 

The lengths of time elapsing between the 
administration of thorium dioxide and 
March 15, 1936, were as follows Less than 
one year, seven, between one and two 
years, seven, between two and three 
years, eight, between three and four 
years, 11, between four and five years, 14 
The first patient injected is still living and 
well, in spite of chrome lymphatic leukemia 
four years and rune months after the injec- 
tion of 60 c c of thorium dioxide sol 
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Fig 0 Fig 7 

Fig G There is seen an absence of the left lobe of the liver due to lobectomy for solitary abscess The 
spleen is small, irregular, and dense 

Fig 7 Hepatosplenogram taken nearly four years after the injection of thorium dioxide Syphilitic or 
rhosis (Case 8) Lobulation of liver The fine li n ear mottling is due to contrast medium in the lymphatics 
of the liver The opaque masses between the liver and spine are lymph nodes containing mobilized thonum 
dioxide 


RE-EXAMINATION OF LIVING PATIENTS 
Of the 47 patients known to be living, 36 
have been re-examined either at intervals 
or within very recent date of the writing 
of this report, both from the general clinical 
standpomt and by x-ray films of the abdo- 
men The bromsulphthalem test of liver 
function, selected as being the most gener- 
ally useful test of liver function, was per- 
formed m 25 of these patients Of these 25 
patients, 12 had had acute disease of the 
liver or were suffering from chrome disease 
of that organ Six were definite cases of 
cirrhosis, three were cases of syphilis of the 
liver, one was an unusual case of a man 
whose left lobe of the liver had been re- 
moved for solitary liver abscess (Fig 6), 
one was a patient who had had acute hepa- 
titis, and one was a patient who had been 
operated upon for obstruction of the com- 
mon bile duct This group of 12 cases is 
particularly significant m illustrating the 
harmlessness of stabilized thonum dioxide 
sol, both as to the effect of the prolonged 
presence of mynads of foreign bodies in the 
reticulo-endothehal system generally and 
m the liver particularly, and as to the ques- 
tion of radio-activity of the metal m the 


dosage employed Two of the patients 
had been injected with thonum dioxide be- 
tween one and two years previously, three 
between two and three years, two between 
three and four years, and four between four 
and five years All but four of these pa- 
tients are in excellent health subjectively, 
three are fairly well, and only one has 
progressed to a senous state of hepatic in- 
sufficiency clinically Only four of the pa- 
tients show retention of bromsulphthalem 
in the blood at the end of 30 minutes Of 
the 13 other patients who did not have dis- 
ease of the liver and on whom the brom- 
sulphthalem test was performed, only one 
showed retention of the dye at the end of 
30 minutes, and that was a patient with 
congestive heart failure and chronic pas- 
sive congestion of the liver The amount 
of dye recovered at the end of five minutes 
in these cases ranged from 30 to 70 per 
cent 

In the whole group of patients re-ex- 
ammed, particular attention was given to 
the question of intercurrent infection, for 
example, grippe, common respiratory infec- 
tions, etc , and it was surprising to note the 
relative infrequency of these diseases in the 
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group Only one patient had any serious 
mtercurrent infectious disease (mastoiditis 
with operation and recovery) Of the 
children, three are in perfect health several 
years after the injection of thorium dioxide 
The other two are in fairly good health, but 
one has xanthomatosis and the other has 
sickle-cell anemia 

REVIEW OF THE PATIENTS WHO HAVE DIED 

All of the 134 patients who are dead 
were suffering from advanced, serious, usu- 
ally chronic, but in three instances acute 
disease Thirty-four were cases of ad- 
vanced cirrhosis of the liver, 61 of carci- 
noma, seven of leukemia, five of malignant 
lymphoma, two of amyloidosis, two of 
tuberculous peritonitis, two of dissemi- 
nated tuberculosis, two of congestive heart 
failure, two of pneumonia, and there was 
one case each of Felty's syndrome, septi- 
cemia following amputation of the leg, 
subphremc abscess, uremia, empyema of 
the gall bladder, brain abscess, sickle-cell 
anemia, malignant melanoma, Paget’s 
disease, rupture of the spleen, and coronary- 
thrombosis In six cases the diagnosis was 
undetermined Most of the patients died 
within a year, but some lived longer and 
one lived even three years and six months 
(cirrhosis of the liver) Eleven of the pa- 
tients now dead were rechecked roentgeno- 
graphically after the injection of thorium 
dioxide, four within one year, five between 
one and two years, one between two and 
three years, and one between three and 
four years 

ROENTGENOGRAPHIC APPEARANCES ON RE- 
EXAMINATION 

In 47 of the 200 cases, roentgenologic re- 
examinations were made, in most instances 
only once, but m several instances several 
tunes at intervals of months or years In 
20 cases there was relatively little change in 
the appearance of the roentgenogram In 
a fen of these there was definite diminution 
in the density of the hepatic and splenic 
shadows Usually both organs were af- 
fected similarly, but occasionally one or 
the other was affected to a greater degree 


TABLE nl — ROENTGENOGRAPHIC APPEAR- 
ANCES ON RE-EXAMINATION OF 47 CASES 

No change or slight diminution m density of liver 
and spleen 20 

Evidence of cirrhosis not present on first examina 
tion 2 

Cases showing mottling of liver or (and) spleen 22 
Cases showing visible lymph nodes near liver or 
(and) spleen 14 

Cases showing both mottling of liver or (and) 
spleen and visible lymph nodes 10 

Of the 20 cases, seven had been re-ex- 
ammed within one year, seven between one 
and two years, one between two and three 
years, and five between three and four 
years after the administration of the tho- 
rium dioxide In two cases changes were 
noted in the liver which were additional 
aids in the diagnosis In both, the liver 
had appeared normal on the first examina- 
tion, whereas m the progress films definite 
evidence of cirrhosis was apparent Both 
had been merely suspected of having cir- 
rhosis at the tune of the first examination 
(Table III) 

In 26 cases definite evidence was shown 
on the films of mobilization or elimination 
of the thorium dioxide This took the 
form either of mottling of the liver or 
spleen or both, or of the existence of visible 
lymph nodes either between the liver and 
the spine, or between the spleen and the 
spine However, m only 10 were there 
both mottling of one or both of these organs 
and visible lymph nodes together The 
mottlmg of the liver or spleen or both 
organs was present in 22 rechecked cases 
The visible lymph nodes were present m 14 
rechecked cases 

The shortest period of time after the 
administration of thorium dioxide that 
mottlmg was noted was one year and one 
month, the longest period was four years 
and 11 months There was very little 
difference in the periods of tune elapsing, 
however, between the cases with mottling 
and those without For instance, there 
were seven cases without mottlmg m which 
the metal had been injected over three 
years before the re-exammation In the 
case of the patient -with the longest time, 
namely, four years and nine months, there 
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was no mottling - In the cases in which 
there was mottling, both the liver and 
spleen were affected in mne, the liver alone 


served in any of our cases of cirrhosis at the 
time of the original examination 
The mottling of the spleen also took tiro 



Fig S Hepatosplenogram, taken nearly four years after the injection of thorium 
dioxide The liver and spleen are normal The spleen is diffusely mottled Visible 
lymph nodes may be seen between the liver and spine 


in nine, and the spleen alone in five In all forms One form was very similar to that 
cases in which both the liver and spleen of the first form described for the liver, 
were mottled, the thorium dioxide had been the other consisted of a larger type of 
mjected more than three years before rounded mottled areas from 1 to 1 5 mm 

The mottling of the liver was of two in diameter, distinctly separated one from 
types In one, which occurred more often, the other and giving the organ the appear- 
there was a very fine, punctate, uniform ance of a honeycomb (Fig 8) This type 
mottling which was close-set and dimly of mottling is occasionally seen m the 
apparent In the other, the mottlmg took spleen on the original ex animation after 
the form of small, distinct, linear and the injection of thorium dioxide 
somewhat interlacing shadows not so The lymph nodes were visible on both 
closely set (Fig 7) This latter type gave sides of the spine near the liver and spleen 
definitely the appearance of some opaque in only three of the 14 eases in which the 
substance in the lymphatics of the organ lymph nodes were visible In 10 cases the 
It also gave the definite impression of con- lymph nodes were visible only between the 
siderable reduction of the amount of the liver and the spine, and in only one case 
metal m the liver Neither type of mot- were the lymph nodes visible between the 
thug would often be confused with that due spleen and the spine alone These lymph 
to cirrhosis, since m the first type the mot- nodes were usually quite distinct and quite 
thng is much more compact and relatively dense, and were undoubtedly due to the 
indistinct, whereas the form of mottlmg presence of relatively large amounts of 
cppti in the second type had not been ob- thonum dioxide m the nodes draining the 
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Fig 9 Pig 10 

Fig 9 Hepatosplenogram taken more than four years after the injection of thorium dioxide Atrophic 
cirrhosis (Case 1) The right lobe of the hver decreased in size whereas the left lobe enlarged The spleen is 
slightly enlarged The liver shows fine linear mottling due to contrast medium in the lymphatics of the liver 
The spleen is finely mottled The lymph nodes containing thorium dioxide, are visible on the nght side of 
the spme Figure 10 is made from the original hepatosplenogram The patient is in good general health 
Fig 10 Case 1 The liver is small but its structure is not altered The left lobe is somewhat enlarged 
The spleen is normal Figure 9 is a hepatosplenogram made more than four years later 


liver or the spleen, or both (Fig 9) In 
four additional cases there was some ques- 
tion as to the visibility of the lymph nodes, 
as they were not definitely visible in any 
case in which the metal had been injected 
less than a year before There was only 
one case m which it had been injected less 
than two years before In the case which 
has gone four years nine months, the lymph 
nodes were visible only in the region of the 
porta hepatis However, m many of the 
cases m which the Ijunph nodes were not 
visible considerable time had elapsed fol- 
lowing the injection of the thorium dioxide 
In fact, there were fir e cases in which the 
injection had been made four years or more 
previously We feel justified in assuming, 
therefore, that the mobilization and, there- 
fore, the elimination of thorium dioxide 
from the retnculo-endothelial cells of the 
Iner and spleen is, on the whole, a slow 
process, and its rapidity vanes consider- 


ably m individual cases Just how long it 
would take in the majonty of cases for all 
of the metal to be eliminated from the body 
or even from the liver and spleen is im- 
possible to conjecture with any degree of 
accuracy 

It has already been stated that the re- 
sistance to infection m patients who have 
received thonum dioxide in the doses em- 
ployed did not appear to be diminished 
Nor was there any evidence clinically that 
there had been damage to the hver which 
could be attributed to the metal In addi- 
tion, there has been no evidence of radium 
poisoning in any of the patients up to the 
present time Furthermore, in those few 
cases m which thonum dioxide had been 
injected erroneously, usually in small 
amounts, into the tissues surrounding 
the vein there has been no evidence of 
the development of sarcomas at that 
ooint 
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was no mottling In the cases in which 
there was mottling, both the liver and 
spleen were affected m nme, the liver alone 


served in any of our cases of cirrhosis at the 
time of the original examination 

The mottling of the spleen also took two 



Fig 8 Hepatosplenogram, taken nearly four years after the injection of thorium 
dioxide The liver arid spleen are normal The spleen is diffusely mottled Visible 
lymph nodes ma> be seen between the liver and spme 


m nme, and the spleen alone m five In all forms One form was very similar to that 
cases m which both the liver and spleen of the first form described for the liver, 
were mottled, the thorium dioxide had been the other consisted of a larger type of 
injected more than three years before rounded mottled areas from 1 to 1 5 mm 

The mottling of the liver was of two m diameter, distinctly separated one from 
types In one, which occurred more often, the other and giving the organ the appear- 
there was a very fine, punctate, uniform ance of a honeycomb (Fig 8) This type 
mottling which was close-set and dimly of mottling is occasionally seen in the 
apparent In the other, the mottling took spleen on the original examination after 
the form of small, distinct, linear and the injection of thorium dioxide 
somewhat interlacing shadows not so The lymph nodes were visible on both 
closely set (Fig 7) This latter type gave sides of the spme near the liver and spleen 
definitely the appearance of some opaque in only three of the 14 cases in which the 
substance m the lymphatics of the organ lymph nodes were visible In 10 cases the 
It also gave the definite impression of con- lymph nodes were visible only between the 
siderable reduction of the amount of the liver and the spme, and m only one case 
metal in the liver Neither type of mot- were the lymph nodes visible between the 
tling would often be confused with that due spleen and the spme alone These lymph 
to cirrhosis, since in the first type the mot- nodes were usually quite distinct and quite 
tling is much more compact and relatively dense, and were undoubtedly due to the 
indistinct whereas the form of mottling presence of relatively large amounts of 
seen in the second type had not been ob- thonum dioxide m the nodes draining the 
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visible in the right lobe, at the lower edge 
of which there was a smooth, sharp defect, 
which had the appearance of surgical inter- 
vention The spleen appeared to be nor- 
mal in size and density, and there was an 
accessory spleen This patient has been 
re-examined at intervals and was last seen 
on March 23, 1936 Except for occasional 
attacks of “indigestion” and nervousness 
she has been quite well, and the physical 
examination has been essentially negative 
A bromsulphthalem test on Nov 15, 1935, 
showed retention of 40 per cent after five 
mmutes and none at the end of 30 mmutes 
A hepatosplenogram made Oct 22, 1932, 
over eight months after the first, showed 
the liver shadow somewhat less dense and 
very finely mottled The right lobe was 
about the same size, but the left lobe was 
somewhat enlarged The spleen was about 
the same size but slightly more dense 
Another film made Jan 14, 1933, showed 
evidence of ascites The liver was defi- 
nitely mottled, and the spleen was some- 
what enlarged A film made on March 16, 
1936, more than four years after the 
original film, showed definite diminution m 
the density of the liver and fine lmear 
markings of metal m the lymphatics (Fig 
9) The right lobe was small and the left 
lobe seemed to be as large as the right In 
the region of the porta hepatis there were 
dense opacities undoubtedly representing 
lymph nodes containing thorium dioxide 
The spleen was of the same size and very 
finely mottled This patient undoubtedly 
has cirrhosis of the liver, but this was 
demonstrated before the injection of tho- 
rium dioxide, and four years of moderately 
good health without laboratory evidence of 
impairment of liver function have fol- 
lowed the injection of the metal 

Case 2 6 The patient, M A , a white 
woman aged 2S years, was admitted to the 
Georgetown University Hospital on Sept 
22, 1931, complaining of se\ ere weakness of 
tv o v eeks’ duration, with nausea and occa- 
sional \omitmg after meals, moderately 

* Reported as a case of jaundice with ascites and 
recover) bj J R Cnvanagh M D in Med Ann 
of the District of Columbia 1935 4, 322 


severe and fairly constant lower abdominal 
pam, and profuse vaginal discharge The 
general physical examination was essen- 
tially negative except for some evidence of 
pelvic inflammatory disease and moder- 
ately severe anemia Four days after ad- 
mission she received 500 c c of citrated 
blood with no apparent reaction, but three 
days later it was noted that she was 
slightly jaundiced Shortly thereafter, the 
van den Bergh reaction was reported as 
prompt direct with 5 mg of the bilirubin 
per 100 c c of blood, and ten days later the 
quantitative reaction showed 25 mg per 
100 c c After another 10 days it had 
risen to 35 mg per 100 c c At this 
tune, m view of the increasing inten- 
sity of the jaundice and a history of 
recurring attacks of severe upper ab- 
dominal pam which had occurred shortly 
before admission, it was decided to perform 
a laparotomy to determine whether chole- 
lithiasis with obstruction of the common 
bile duct existed Stones were not found 
The liver was normal m size and shape but 
seemed unusually firm The spleen was 
somewhat enlarged There was a moder- 
ate amount of bile-stained fluid m the 
abdominal cavity A section was re- 
moved from the liver edg^ lor biopsy 
The ascites, which had not been evident 
clinically, increased greatly during the first 
few post-operative days and drained freely 
through the incision Evidence of ascites 
persisted for about two weeks and then 
gradually disappeared The van den 
Bergh reaction showed a gradual decline 
following the laparotomy The readings 
at approximately weekly intervals were 15 
mg , 7 8 mg , and 2 mg per 100 c c of 
blood The bromsulphthalem test of liver 
function done after the ascites had dis- 
appeared showed 75 per cent retention m 
five mmutes and 15 per cent in 30 mmutes 
The stools showed bile throughout the 
course Biopsy of the liver showed the 
following “There is a shghtly thickened 
capsule and considerable periportal fibro- 
sis Marked edema and round-cell infil- 
tration obscure the normal hepatic picture, 
also, there is a pronounced regenerative 
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PRELIMINARY REPORT OF HISTOPATHOLOGIC 
STUDIES OF 71 CASES 6 

The thorium dioxide in sections stained 
with hematoxylin and eosin appears as 
brownish-gray granules, especially in the 
liver and spleen In the liver there are 
oval or round masses of these granules in 
the sinusoids, there is none in the liver 
cells and rarely very much in the connec- 
tive tissue of the portal areas The masses 
have the size and outline of the reticulo- 
endothelial cells, but usually the granules 
are so abundant that the nuclei of these 
cells cannot be seen, however, in some 
cases they are less numerous, and the 
nuclei are distinctly visible 

In many of the cases the masses of 
granules are distributed quite uniformly 
through the liver lobule, in some, how- 
ever, the masses tend to form groups any- 
where in the lobule but at times m the cen- 
tral zone In cases of chronic passive 
congestion, with atrophy of liver cells and 
widening of the sinusoids in the central 
zone, this grouping in the central zone 
may be more apparent than real 

In none of the cases is there the slightest 
evidence of any injury to the liver cells, 
irrespective of the length of time the metal 
has been present Even m the cases in 
which the masses of granules are grouped 
in the sinusoids, the liver cells lying next to 
and around these groups are normal in 
size, appearance, and staining properties, 
and do not contain fat or blood pigment 
There is no cellular reaction or fibrosis in 
the liver m the region of these masses, 
indicating any effort to wall off the masses 

The same appearance exists in the splenic 
pulp, except that there the granules are 
frequently seen as blotches and patches, in 
addition to the oval or round compact 
masses There is not nearly as great 
accumulation of the granules m the splenic 
corpuscles as m the pulp, and there is very 
little in the connective tissue of the tra- 
becula and capsule At times, however, 
the masses of granules outline the fibrous 

•By Dr Eugene R Whitmore Complete report 
will appear later 


trabecula; and occasionally the blood ves 
sels There is no evidence of any cellular 
reaction or fibrosis in the spleen m the 
region of these masses 

Relatively small amounts of thorium 
dioxide are present in the other organs and 
the lymph nodes Again, there is no evi- 
dence of any reaction that can be attn 
buted to the presence of the metal 

REPORTS OF CASES ILLUSTRATING THE 
HARMLESSNESS OF HEPATOSPLENOGRAPHI 

Case 1 A white woman, I D , aged 40 
years, was admitted to the Georgetown 
University Hospital on Nov 20, 1 031, 
with jaundice of four weeks’ durabon and 
epigastric pain of two weeks’ duration 
The van den Bergh reaction before opera 
bon was 37 o mg per 100 c c of blood 
Although considered by the medical con 
sultants to be a case of hepatibs, the sur- 
geon believed an exploratory operation 
advisable This was performed on Dec 5, 
1931 Obstruction of the common bile 
duct was not found, but the hver did not 
appear normal Cholecystotomy was per- 
formed Report of biopsy of the hver 
was as follows "There is complete dis- 
appearance of the hver lobules, only the 
ducts remaining in the specimen sub 
nutted The latter are dilated and lined 
by regular epithelium The hver paren- 
chyma has been replaced by firm connec- 
tive tissue, apparently of long standing 
Evidently there has been superimposed 
upon this chrome fibrosing process an 
acute one characterized by large areas of 
leukocytic infiltration ” The jaundice 
slowly subsided, the van den Bergh reac- 
tion reaching normal by Feb 10,1932 A 
bromsulphthalem test of liver funebon 
performed two weeks later showed 50 per 
cent retenbon after five minutes and none 
at the end of 30 minutes On Feb 4, 
1932, after injection of 60 c c of stabilized 
solubon of thonum dioxide, hepatospleno- 
grams were made These showed the liver 
to be quite small, the medium veil concen- 
trated, and no apparent alteration of 
structure (Fig 10) The vessels were 
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visible in the right lobe, at the lower edge 
of which there was a smooth, sharp defect, 
which had the appearance of surgical inter- 
vention The spleen appeared to be nor- 
mal in size and density, and there was an 
accessory spleen This patient has been 
re-examined at intervals and was last seen 
on March 23, 1936 Except for occasional 
attacks of “indigestion” and nervousness 
she has been quite well, and the physical 
examination has been essentially negative 
A bromsulphthalein test on Nov 15, 1935, 
showed retention of 40 per cent after five 
minutes and none at the end of 30 minutes 
A hepatosplenogram made Oct 22, 1932, 
over eight months after the first, showed 
the liver shadow somewhat less dense and 
very finely mottled The right lobe was 
about the same size, but the left lobe was 
somewhat enlarged The spleen was about 
the same size but slightly more dense 
Another film made Jan 14, 1933, showed 
evidence of ascites The liver was defi- 
nitely mottled, and the spleen was some- 
what enlarged A film made on March 16, 
1936, more than four years after the 
original film, showed definite diminution m 
the density of the liver and fine lmear 
markings of metal in the lymphatics (Fig 
9) The right lobe was small and the left 
lobe seemed to be as large as the right In 
the region of the porta hepatis there were 
dense opacities undoubtedly representing 
lymph nodes containing thorium dioxide 
The spleen was of the same size and very 
finely mottled This patient undoubtedly 
has cirrhosis of the liver, but this was 
demonstrated before the injection of tho- 
rium dioxide, and four years of moderately 
good health without laboratory evidence of 
unpairment of liver function have fol- 
low cd the injection of the metal 

Case 2 c The patient, M A , a white 
woman aged 28 years, was admitted to the 
Georgetown University Hospital on Sept 
22, 1931, complaining of severe weakness of 
tw r o weeks’ duration, with nausea and occa- 
sional vomiting after meals, moderately 

* Reported as a case of jaundice with ascites and 
recover} b> J R Cavanagli MD, in Med Ann 
of the District of Columbia 193a, 4, 322 


severe and fairly constant lower abdominal 
pain, and profuse vaginal discharge The 
general physical examination was essen- 
tially negative except for some evidence of 
pelvic inflammatory disease and moder- 
ately severe anemia Four days after ad- 
mission she received 500 c c of citrated 
blood with no apparent reaction, but three 
days later it was noted that she was 
slightly jaundiced Shortly thereafter, the 
van den Bergh reaction was reported as 
prompt direct with 5 mg of the bilirubin 
per 1 00 c c of blood, and ten days later the 
quantitative reaction showed 25 mg per 
100 c c After another 10 days it had 
risen to 35 mg per 100 c c At this 
time, in mew of the increasing inten- 
sity of the jaundice and a history of 
recurring attacks of severe upper ab- 
dominal pam which had occurred shortly 
before admission, it was decided to perform 
a laparotomy to determine whether chole- 
lithiasis with obstruction of the common 
bile duct existed Stones were not found 
The liver was normal m size and shape but 
seemed unusually firm The spleen was 
somewhat enlarged There was a moder- 
ate amount of bile-stamed fluid in the 
abdominal cavity A section was re- 
moved from the liver edg^ lor biopsy 
The ascites, which had not been evident 
clinically, increased greatly during the first 
few post-operative days and dramed freely 
through the incision Evidence of ascites 
persisted for about two weeks and then 
gradually disappeared The van den 
Bergh reaction showed a gradual decline 
following the laparotomy The readings 
at approximately weekly intervals were 15 
mg , 7 S mg , and 2 mg per 100 c c of 
blood The bromsulphthalein test of liver 
function done after the ascites had dis- 
appeared showed 75 per cent retention m 
five mmutes and 15 per cent in 30 minutes 
The stools showed bile throughout the 
course Biopsy of the liver showed the 
following “There is a slightly thickened 
capsule and considerable periportal fibro- 
sis Marked edema and round-cell infil- 
tration obscure the normal hepatic picture, 
also, there is a pronounced regenerative 



404 


RADIOLOGY 


process The picture is that of a subacute 
inflammatory process ” Hepatospleno- 
grams made on Dec 10, 1931, after the 
injection of 60 c c of thorium dio\ide solu- 
tion, showed the liver “length” to be 25 5 
cm and the “thickness” to be 13 5 cm , 
which is above the average m size There 
was a moderate degree of mottling which 
gave the appearance of early cirrhotic 
change The spleen was normal in size 
The temperature was normal throughout 
the course in the hospital, as were the pulse 
and respiration, except when the post- 
operative hemorrhage occurred Treat- 
ment consisted chiefly of transfusions and 
administration of large amounts of glucose 
solution intravenously and subcutaneously 
Smce that time the patient has been under 
observation and has been fairly well except 
for attacks of severe abdommal distress 
simulating partial intestinal obstruction 
occurring at intervals of from three to four 
months and lasting about a week She is 
otherwise well, has been mamed twice, and 
is able to perform all of the duties of a 
nurse On Sept 11, 1935, roentgenogra- 
phic films of the liver and spleen were 
again made, nearly four years after the 
first These showed no appreciable dimi- 
nution m the intensity of the shadows 
The liver and spleen were approximately 
the same size as at the previous examina- 
tion, except for a slight decrease m the 
volume of the spleen The liver showed 
some gross and also fine granular mottling 
The spleen had a peculiar honeycomb -like 
appearance There was an opaque mesh- 
work beneath the lower part of the right 
lobe of the liver, which evidently repre- 
sented the medium in the lymphatic 
vessels There were also deposits, prob- 
ably of thorium dioxide, in the hepatic and 
splenic lymph nodes A bromsulphthalein 
test at this time showed 70 per cent reten- 
tion after five minutes but none at the end 
of 30 minubs 

Case 3 A white woman, D M , aged 
36 years, entered the Out-patient Depart- 
ment of Georgetown University Hospital 
on Oct 15, 1931, complaining of “indiges- 
tion” and pain m the hypochondriac re- 


gions Twelve years previously, while 
suffering from the same symptoms, she had 
been found to have syphilis, for which she 
had been treated intermittently Physi- 
cal examination showed slight jaundice, 
moderate enlargement of the thyroid 
gland, and considerable enlargement of the 
liver, which was firm and irregular The 
spleen was also moderately enlarged The 
Wassermann and Kahn tests of the blood 
were four plus There was moderate 
anemia Antisyphilitic treatment was be 
gun with bismuth and mercury On Feb 
15, 1932, the bromsulphthalein test of liver 
function showed 45 per cent retention at 
the end of five minutes and none after 30 
minutes The van den Bergh reaction 
was indirect, with 1 25 unit Hepato- 
splenograms made on March 22, 1932, 
after the injection of 75 c c of stabilized 
thorium dioxide sol, showed considerable 
enlargement of both liver and spleen (Fig 
3) The former had large lobulations, the 
latter was homogeneous The appearance 
was definitely that of hepar lobatum 
After several months the patient failed to 
return for treatment She was not seen 
again until Jan IS, 1936 In November, 
of 1934, she had had attacks of pain in the 
upper sternal region associated with dysp- 
nea Antisyphilitic treatment was given 
m a physician’s office In January, of 
1935, she became pregnant and developed 
edema of the extremities and hypertension 
which went as high as 225 systolic In 
October, of 1935, she gave birth to an 
apparently normal infant, whom she was 
still nursing The edema had not entirely 
disappeared The attacks of upper sternal 
pain and dyspnea continued to recur at 
intervals, but she said she felt well and was 
working Physical examination showed 
the liver to be somewhat larger than be- 
fore, and firm and nodular The spleen 
was about the same size as in October, 
1931 Hepatosplenograms made on Jan 
18, 1936, nearly four years after the first, 
showed some reduction m density of the 
liver shadow, and an irregular, fine mot- 
tling The lobulations were not as dis- 
tinct as before The spleen was of ap- 
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Fig 11 F.g 12 

Fig 11 Case 4 Onginal hepatosplenogram Chronic lymphatic leukemia The liver is normal 

The spleen is moderately enlarged , . 

Fig 12 Case 4 Hepatosplenogram made nearly five years after the injection ot thorium dioxide 
There is a moderate reduction m density of the liver and spleen Same appearance otheni lse as in the original 
film A small lymph node is visible at the porta hepatis The patient is in good health 


proxunately the same size and density as 
originally There were visible lymph 
nodes between the spleen and the spine 
The patient would not remain for labora- 
tory tests 

Case 4 The patient, M C , a white 
woman, aged 5S years, was first seen in 
October, 1930 She was complaining of 
abdominal “gas,” with eructations and 
some gastric distress Several months 
previously she had been found to have 
cliromc lymphatic leukemia, and \-ray 
therapy had restored the hemogram to 
normal The physical examination was 
negative except for moderate splenomeg- 
aly The symptoms responded to sympto- 
matic treatment On July 11, 1931, hepa- 
tosplenograms after the injection of GO 
c c of stabilized thorium dioxide sol 
showed an apparently normal liver, the 
spleen was moderately enlarged (Fig 11) 
The kidneys were well visualized, an occa- 
sional occurrence when thorium dioxide is 
used The pabent continued teaching 
school, in good health In Apnl, 1935, 
however, the hemogram again showed evi- 
dence of lymphatic leukemia, and \-ray 
therapy was repeated Hepatospleno- 


grams, made on Apnl 25, 1935, showed the 
liver shadow to be somewhat less dense 
than onginally The spleen was some- 
what larger and less dense than the liver 
A small lymph node at the porta hepatis 
was visible In August, 1935, the patient 
was well and the hemogram normal The 
same was true in November, 1935, and 
again on Apnl 10, 1936 On the latter 
date, just four years and nine months after 
the injection of thorium dioxide, hepato- 
splenograms showed the same condition 
existing as on Apnl 25, 1935 (Fig 12) 
The liver and spleen were well demon- 
strated and of only moderately reduced 
density compared with the onginal films 
Some of the contrast medium had been 
accidentally injected mto the tissues of 
both arms These areas were hardened 
tumefactions, but there was no evidence of 
sarcomatous or other change The hemo- 
gram was essentially normal 

REPORT OF CASE ILLU STRATXN G THE VALUE 
OF HEPATOSPLENOGRAPHY TO DETERMINE 
PRESENCE OF METASTASES 

Case 5 The patient, G T , a negro 
girl aged three years, developed a large 
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process The picture is that of a subacute 
inflammatory process ” Hepatospleno- 
grams made on Dec 10, 1931, after the 
injection of 60 c c of thorium dio\ide solu- 
tion, showed the liver “length” to be 25 5 
cm and the “thickness” to be 13 5 cm , 
which is above the average m size There 
was a moderate degree of mottling which 
gave the appearance of early cirrhotic 
change The spleen was normal m size 
The temperature was normal throughout 
the course m the hospital, as were the pulse 
and respiration, except when the post- 
operative hemorrhage occurred Treat- 
ment consisted chiefly of transfusions and 
administration of large amounts of glucose 
solution intravenously and subcutaneously 
Smce that time the patient has been under 
observation and has been fairly well except 
for attacks of severe abdominal distress 
simulating partial intestinal obstruction 
occurring at intervals of from three to four 
months and lastmg about a week She is 
otherwise well, has been married twice, and 
is able to perform all of the duties of a 
nurse On Sept 11, 1935, roentgenogra- 
phic films of the liver and spleen were 
again made, nearly four years after the 
first These showed no appreciable dimi- 
nution in the intensity of the shadows 
The liver and spleen were approximately 
the same size as at the previous examina- 
tion, except for a slight decrease in the 
volume of the spleen The liver showed 
some gross and also fine granular mottling 
The spleen had a peculiar honeycomb-like 
appearance There was an opaque mesh- 
work beneath the lower part of the right 
lobe of the liver, which evidently repre- 
sented the medium in the lymphatic 
vessels There were also deposits, prob- 
ably of thorium dioxide, in the hepatic and 
splenic lymph nodes A bromsulphthalein 
test at this time showed 70 per cent reten- 
tion after five minutes but none at the end 
of 30 minutes 

Case 3 A white woman, D M , aged 
36 years, entered the Out-patient Depart- 
ment of Georgetown University Hospital 
on Oct 15, 1931, complaining of ‘indiges- 
tion" and pain m the hypochondriac re- 


gions Twelve years previously, while 
suffering from the same symptoms, she had 
been found to have syphilis, for which she 
had been treated intermittently Physi- 
cal examination showed slight jaundice, 
moderate enlargement of the thyroid 
gland, and considerable enlargement of the 
liver, which was firm and irregular The 
spleen was also moderately enlarged The 
Wassermann and Kahn tests of the blood 
were four plus There was moderate 
anemia Antisyphilitie treatment was be- 
gun with bismuth and mercury On Feb 
15, 1932, the bromsulphthalein test of lner 
function showed 45 per cent retention at 
the end of five minutes and none after 30 
minutes The van den Bergh reaction 
was indirect, with 1 25 unit Hepato- 
splenograms made on March 22, 1932, 
after the injection of 75 c c of stabilized 
thonum dioxide sol, showed considerable 
enlargement of both liver and spleen (Fig 
3) The former had large lobulations, the 
latter was homogeneous The appearance 
was definitely that of hepar lobatum 
After several months the patient failed to 
return for treatment She was not seen 
again until Jan IS, 1936 In November, 
of 1934, she had had attacks of paui in the 
upper sternal region associated with dysp- 
nea Antisyphilitie treatment was given 
in a physician’s office In January, of 
1935, she became pregnant and developed 
edema of the extremities and hypertension 
which went as high as 225 systolic In 
October, of 1935, she gave birth to an 
apparently normal infant, whom she was 
still nursing The edema had not entirely 
disappeared The attacks of upper sternal 
pam and dyspnea continued to recur at 
intervals, but she said she felt well and was 
working Physical examination showed 
the fiver to be somewhat larger than be- 
fore, and firm and nodular The spleen 
was about the same size as in October, 
1931 Hepatosplenograms made on Jan 
IS, 1936, nearly four years after the first, 
showed some reduction in density of the 
fiver shadow, and an irregular, fine mot- 
tling The lobulations were not as dis- 
tinct as before The spleen was of ap- 
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Fig 11 F'fJ 12 

Fig 11 Case 4 Onginal hepatosplenogram Chronic lymphatic leukemia The liver is normal 

The spleen is moderately enlarged , , 

Fig 12 Cose 4 Hepatosplenogram, made nearly five years after the injection of thorium dioxide 
There is a moderate reduction in density of the liver and spleen Same appearance otherwise as in the onginal 
film A small lymph node is visible at the porta hepatis The patient is in good health 


provimately the same size and density as 
originally There were visible lymph 
nodes between the spleen and the spine 
The patient would not remain for labora- 
tory tests 

Case 4 The patient, M C , a white 
woman, aged 58 years, was first seen m 
October, 1930 She was complaining of 
abdommal "gas,” with eructations and 
some gastric distress Several months 
previously she had been found to have 
chronic lymphatic leukemia, and x-ray 
therapy had restored the hemogram to 
normal The physical examination was 
negative except for moderate splenomeg- 
aly The symptoms responded to sympto- 
matic treatment On July 11, 1931, hepa- 
tosplenograms after the injection of GO 
c c of stabilized thorium dioxide sol 
showed an apparently normal liver, the 
spleen was moderately enlarged (Fig 11} 
The kidneys were well visualized, an occa- 
sional occurrence when thorium dioxide is 
used The patient continued teaching 
school, m good health In April, 1935, 
however, the hemogram again showed evi- 
dence of lymphatic leukemia, and x-ray 
therapy was repeated Hepatospleno- 


grams, made on April 25, 1935, showed the 
liver shadow to be somewhat less dense 
than originally The spleen was some- 
what larger and less dense than the liver 
A small lymph node at the porta hepatis 
was visible In August, 1935, the patient 
was well and the hemogram normal The 
same was true in November, 1935, and 
again on April 10, 1936 On the latter 
date, just four years and nine months after 
the injection of thorium diovide, hepato- 
splenograms showed the same condition 
existing as on Apnl 25, 1935 (Fig 12) 
The liver and spleen were well demon- 
strated and of only moderately reduced 
density compared with the onginal films 
Some of the contrast medium had been 
accidentally injected into the tissues of 
both arms These areas were hardened 
tumefactions, but there was no evidence of 
sarcomatous or other change The hemo- 
gram was essentially normal 

REPORT OF CASE ILLUSTRATING THE VALUE 
OF HEPATOSPLENOGRAPHY TO DETERMINE 
PRESENCE OF METASTASES 

Case 5 The patient, G T , a negro 
girl aged three years, developed a large 
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mass in the left side of the abdomen This 
was determined to be a neoplasm of the 
left kidney, which was removed and ,found 
to be a Wilms’ tumor Seven weeks later, 
12 c c of stabilized thorium dioxide sol 
was injected intravenously and a hepato- 
splenogram made (Fig 5) This showed 
the liver to be greatly enlarged downward 
and to the left In the right lobe there was 
a large, more or less homogeneous, rounded 
area of lessened density Within this area 
there was another round area of diminished 
opacity surrounded by a halo Only a 
small portion of liver tissue remained below 
this The left lobe of the liver was some- 
what enlarged The spleen appeared nor- 
mal Celiotomy a week later revealed 
ascites and confirmed the presence of large 
metastatic lesions in the liver The child 
died three weeks later 

REPORT OF CASE ILLUSTRATING THE DIAG- 
NOSTIC VALUE OF HEPATOSPLENOGRAPHY 

Case 6 A negress, H M , aged 52 
years, entered Gallmger Municipal Hos- 
pital on June 25, 1933, complaining of 
nausea and vomiting of four months’ 
duration There had also been more or 
less constant epigastric pain and two at- 
tacks of probable hematemesis Loss of 
weight and strength was also noted 
Chrome alcoholism was admitted The 
patient was emaciated, and there were 
many reties over both lung-fields Tender- 
ness was elicited in the epigastrium, but 
masses were not palpable There was 
definite anemia, and the Kahn test of the 
blood was four plus A roentgenogram of 
the chest showed evidence of tuberculosis, 
but the sputum was negative A gastro- 
intestinal \-ray study was thought to reveal 
evidence of a lesion of the stomach Hepa- 
tosplenograms made on July 3, 1933, 
after the injection of 75 c c of stabilized 
thorium dioxide sol, showed the left lobe of 
the liver to be enlarged and the whole organ 
to be diffusely mottled, as m cirrhosis 
The spleen was not definitely enlarged 
Celiotomy, on July 26, did not reveal a 
lesion of the stomach but showed the liv er 


to be enlarged, lobulated, mottled, and 
scarred The patient was re-admitted to 
the Hospital in October, 1935 She had 
unproved greatly, but recently frequent 
attacks of epigastric pain and vomiting 
had recurred The physical examination 
was the same There was 5 per cent re 
tention of bromsUlphthalem at the end of 
30 minutes Hepatosplenograms made on 
Oct 15, 1935, more than two years after 
the first, showed essentially the same 
condition as originally, but the granulation 
of the liver was much more definite (Fig 
2) The patient was discharged three 
weeks later, greatly improved 

REPORTS OF CASES ILLUSTRATING THE 
DIAGNOSTIC VALUE OF "PROGRESS FILilS” 

Case 7 A white man, P S , aged 45 
years, had had pleurisy with effusion in the 
latter part of 1931 While still ill m 
Apnl, 1932, he developed gangrenous 
appendicitis After recovery from this he 
continued to have a little fever daily, some 
dyspnea, cough, and abdominal distention 
In September, 1932, there was definite 
ascites and hepatomegaly With treat- 
ment, these abnormalities slowly disap- 
peared in the next six months but the pa- 
tient continued to feel weak In Decem- 
ber, 1933, the bromsulphthalein test of 
liver function showed 80 per cent retention 
in five minutes and 20 per cent after 30 
minutes Hepatosplenograms, made on 
Feb 6, 1934, after the injection of 75 c c of 
contrast medium, were apparently normal 
The patient continued to feel weak but 
had no definite symptoms Hepatospleno- 
grams, made on Sept 9, 1935, a year and a 
half after the first, now showed a definite 
granular appearance of the fiver, and the 
left lobe was seen to be considerably en- 
larged There was no ascites The diag- 
nosis of cirrhosis of the liver was estab- 
lished The liver function test showed 100 
per cent retention of bromsulphthalein in 
five minutes and 20 per cent after 30 
minutes 

Case S A negro, J G , aged 55 years, 
was admitted to the Galknger Municipal 
Hospital on June 1, 1932, complaining of 
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abdominal distention and weakness of 
several months’ duration, with marked 
loss of weight He had not used alcoholic 
beverages Physical examination showed 
slight jaundice, some ascites, and moderate 
enlargement of the liver The Kahn test 
of the blood was four plus The van den 
Bergh reaction was mainly indirect, with 
2 5 units A hepatosplenogram, made on 
June 16, 1932, after the injection of 75 c c 
of contrast medium, showed the liver and 
spleen to be normal m size, contour, and 
position without evidence of organic 
change Other diagnostic studies were 
negative Syphilitic disease of the liver 
was suspected The abdomen was tapped, 
with withdrawal of ascitic fluid, and anti- 
syphilitic treatment was instituted He 
got along fairly well except for mastoiditis 
in July, 1935 The size of the abdomen 
fluctuated from time to time He was re- 
examined on Nov 11, 1935, and again on 
March 30, 1936, in the Out-patient De- 
partment There was no evidence of as- 
cites The liver was definitely enlarged, 
but the spleen could not be felt Hepato- 
splenograms on both occasions, the last 
nearly four years after the original films, 
showed the liver somewhat smaller than 
before, with enlargement of the left lobe 
and definite lobulation very suggestive of 
hepar lobatum (Fig 7) The liver was 
considerably less dense than before, and 
showed evidence of the thorium dioxide 
ha\mg migrated to the lymph channels 
The spleen was slightly larger but of the 
original density There was a question- 
able visible lymph node near the spleen 
A bromsulphthalem test showed 100 per 
cent retention after five minutes and 30 per 
cent after 30 minutes The diagnosis of 
hepar lobatum was now definitely estab- 
lished The patient was living and in fair 
general health four years after ascites was 
known to have been present 

EXPERIENCE OF OTHER INVESTIGATORS 

rhere are two schools of thought regard- 
ing the danger of hepatosplenography by 
means of thorium dioxide Several in- 
x estigators, including Anders and Leitner 


(10), Buchner (11), Shute and Davis (12), 
Cooke (13), Hanke (14), and Pohle and 
Ritchie (15), are rather opposed to its use, 
but, in our opinion, without sufficient evi- 
dence Objections have generally been 
based upon animal experiments extending 
over periods of days, weeks, and months 
Often the dosage employed was compara- 
tively many tunes that necessary for 
hepatosplenography m man The acute 
changes produced, such as necrosis, cloudy 
swelling, and atrophy in the liver, spleen, 
and lymph nodes, have caused the greatest 
comment, but with moderate dosage per- 
manent damage to these organs has not 
resulted Other workers, such as Radt (3 
and 4), Irwin (16), Dickson (17), Kadmka 

(18) , Whitaker, Davis, and Murgatroyd 

(19) , Tripoli, Haam, and Lehmann (20), 
Ravenna (21), Encksen and Rigler (22), 
Tripoli (23), Hirsh and Morton (24), 
Robins and Goldberg (25), and Rigler, 
Koucky, and Abraham (26), believe it is a 
relatively harmless procedure Naturally, 
most of these have urged caution until all 
danger of latent radio-actmty has been ex- 
cluded Unfortunately Radt (27), whose 
experience is the longest, has left Berlm 
and has lost his records and access to his 
patients He still believes the method to 
be without danger 

The experience of Rigler, Koucky, and 
Abraham (26) is very similar to ours In 
November, 1935, they reported on the use 
of thorium dioxide in 175 patients studied 
over a period of three and one-half years 
Their cluneal material included mainly pa- 
tients with malignant neoplasms, and all 
but 43 had died at the time of then report 
Some had lived a number of years, but only 
two had lived more than three and one- 
half years In the entire series there were 
only two serious reactions, and one was 
probably not due to the thorium dioxide 
Liver function tests showed no evidence of 
impairment, and there was no evidence of 
increased susceptibility to infection His- 
topathologic studies in 35 cases revealed 
few, if any, changes attributable to the 
presence of the metal or similar to those 
observed m animals examined soon after 
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mass in the left side of the abdomen This 
was determined to be a neoplasm of the 
left kidney, which was removed and found 
to be a Wilms’ tumor Seven weeks later, 
12 c c of stabilized thorium dioxide sol 
was injected intravenously and a hepato- 
splenogram made (Fig 5) This showed 
the liver to be greatly enlarged downward 
and to the left In the right lobe there was 
a large, more or less homogeneous, rounded 
area of lessened density Within this area 
there was another round area of diminished 
opacity surrounded by a halo Only a 
small portion of liver tissue remained below 
this The left lobe of the liver was some- 
what enlarged The spleen appeared nor- 
mal Celiotomy a week later revealed 
ascites and confirmed the presence of large 
metastatic lesions in the liver The child 
died three weeks later 

REPORT OF CASE ILLUSTRATING THE DIAG- 
NOSTIC VALUE OF HEPATOSPLENOGRAPHY 

Case 6 A negress, H M , aged 52 
years, entered Gallinger Municipal Hos- 
pital on June 25, 1933, complaining of 
nausea and vomiting of four months’ 
duration There had also been more or 
less constant epigastric pain and two at- 
tacks of probable hematemesis Loss of 
weight and strength was also noted 
Chrome alcoholism was admitted The 
patient was emaciated, and there were 
many rfiles over both lung-fields Tender- 
ness was elicited in the epigastrium, but 
masses were not palpable There was 
H p fini te anemia, and the Kahn test of the 
blood was four plus A roentgenogram of 
the chest showed evidence of tuberculosis, 
but the sputum was negative A gastro- 
intestinal x-ray study was thought to reveal 
evidence of a lesion of the stomach Hepa- 
tosplenograms made on July 3, 1933, 
after the injection of 75 c c of stabilized 
thori um dioxide sol, showed the left lobe of 
the liver to be enlarged and the whole organ 
to be diffusely mottled, as in cirrhosis 
The spleen was not definitely enlarged 
Celiotomy, on July 26, did not reveal a 
lesion of the stomach but showed the liver 


to be enlarged, lobulated, mottled, and 
scarred The patient was re-admitted to 
the Hospital m October, 1935 She had 
improved greatly, but recently frequent 
attacks of epigastric pain and vomiting 
had recurred The physical examination 
was the same There was 5 per cent re- 
tention of bromsulphthalein at the end of 
30 mmutes Hepatosplenograms made on 
Oct 15, 1935, more than two years after 
the first, showed essentially the same 
condition as originally, but the granulation 
of the liver was much more definite (Fig 
2) The patient was discharged three 
weeks later, greatly improved 

REPORTS OF CASES ILLUSTRATING THE 
DIAGNOSTIC VALUE OF "PROGRESS FILMS" 

Case 7 A white man, P S , aged 4a 
years, had had pleurisy with effusion in the 
latter part of 1931 While still ill in 
April, 1932, he developed gangrenous 
appendicitis After recovery from this he 
continued to have a little fever daily, some 
dyspnea, cough, and abdominal distention 
In September, 1932, there was definite 
ascites and hepatomegaly With treat 
ment, these abnormalities slowly disap 
peared in the next six months but the pa- 
tient continued to feel weak In Decem- 
ber, 1933, the bromsulphthalein test of 
liver function showed SO per cent retention 
in five mmutes and 20 per cent after 30 
mmutes Hepatosplenograms, made on 
Feb 6, 1934, after the injection of 75 c c of 
contrast medium, were apparently normal 
The patient continued to feel weak but 
had no definite symptoms Hepatospleno- 
grams, made on Sept 9, 1935, a year and a 
half after the first, now showed a definite 
granular appearance of the liver, and the 
left lobe was seen to be considerably en- 
larged There was no ascites The diag- 
nosis of cirrhosis of the liver was estab- 
lished The liver function test showed 100 
per cent retention of bromsulphthalein m 
five mmutes and 20 per cent after 30 
mmutes 

Case S A negro, J G , aged 55 years, 
was admitted to the Gallinger Municipal 
Hospital on June 1, 1932, complaining of 
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the injection of very large doses Re- 
peated roentgenographic examinations in 
22 cases from one to three and one-half 
years after the injection indicated little or 
no elimination, but redistribution of the 
metal mto the lymphatics of the liver with 
extension mto the hepatic lymph nodes 
was observed m almost all cases re-ex- 
amined after a year or more had elapsed 

So far as we know no fatal reactions have 
resulted from the clinical use of the proper 
solution of thonum dioxide The spon- 
taneous rupture of the spleen reported by 
Bungeler and Krautwig (28) may have 
been due to its use, but we do not believe 
there is much proof for this assumption 

Various changes m the blood picture and 
m the bone marrow have been observed by 
some investigators working with animals, 
but clinicians have not observed more than 
transient and minor changes m the hemo- 
grams of patients 

SUMMARY AND CONCLUSIONS 

A review has been made of 200 cases in 
which hepatosplenography with stabilized 
thonum dioxide sol was employed as a 
diagnostic aid during the past five years 
The procedure was of value m 156 cases 
The diagnosis was made almost entirely on 
the basis of the hepatosplenograms in 49 
cases 

The use of thonum dioxide m the form 
and amounts used is apparently harmless 
Although most of the patients studied had 
incurable and rapidly fatal diseases, 47 of 
the patients are known to be alive and in 
remarkably good condition months and 
years after the injection Some of them 
have lived more than four years A num- 
ber of them have cirrhosis of the liver, but 
clinical studies including the bromsulph- 
thalein test of liver function have showed 
remarkably little progression m the sever- 
ity of the disease in most cases The pa- 
tients have showed no increased suscepti- 
bility to infection 

The thonum dioxide is eliminated very 
slowly The shadows in the roentgeno- 
grams due to its presence in the liver and 


spleen show very little reduction in density 
after three and four years Howeier, 
after a variable length of tune, usually more 
than two years, there may be evidence of 
mobilization from the fixed reticulo-endo 
thehal cells of the liver and spleen to the 
lymphatics of these organs and to adjacent 
lymph nodes 

A preliminary histopathologic study of 
71 cases indicates that the presence of the 
thonum dioxide has not caused appreciable 
organic changes 

It is predicted that hepatosplenography 
with stabilized thonum dioxide sol will 
come to be recognized as a valuable and 
essentially harmless diagnostic procedure. 
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To the novice this indicates 
activity on the part of the 
tumor, when in reality it 
means rapid central lique- 
faction of the tumor which 
may be followed by a patho- 
logic fracture m the weight- 
bearing bones This has 
been termed the “negative 
phase”, it passes off m a 
few weeks and then calci- 
fication is slowly accom- 
plished Those patients who 
have recurrences after pre- 
vious curettage and cauteriza- 
tion show a slower response 
than do the primary group 
The explanation of this is not 
clear but it probably is due 
to a disturbed vascularity 
Table I gives our experience 
with radiation m this type of 
tumor 

Bone cysts are strictly not 
bone tumors, but when no 
biopsy or exploration has been 
done they may be confused 
with giant-cell tumors They 
show little, if any, response 
to irradiation However, such 
lesions recur after surgery and 
cauterization and in instances 
of this kind irradiation is of 
value in preventing recur- 
rences The following history 
is of interest 

A N , aged 5 years, was 
referred to us in August, 1933, 
by Dr Harold Crowe, of the 
Orthopedic Hospital Two 
weeks previously he had had 
lus third operation on a bone 
cjst of the femur Following 
a total of 1,200 r, which was 
gnen through three ports m 
t" 0 weeks’ time, the area 
calcified A recent letter 
from Dr Crowe states that 
the patient has now* been 
well three years following the 
irradiation gn en him 
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TABLE I — GIANT-CELL TUMOR OF BONE 



RADIATION THERAPY OF BONE TUMORS’ 

By ORVILLE N MELAND, M D , Los Angeles, California 
From the Oncologic Service of Dr Soiland, Dr Costolow, and Dr Meland, Los Angeles 


IIIRRADIATION as a therapeutic agent 
has been used for bone tumors since 
radiation was first introduced into 
practice, but like many forms of medica- 
tion its early use was purely empiric As 
time has gone on, we have learned more 
and more about its effects so that we now 
have a fair idea as to what to evpect when 
used m the various types of bone lesions 
Experience has shown that in such a condi- 
tion as giant-cell tumor its use alone results 
m a high percentage of permanent cures, 
while in other tumors, such as osteogenic 
sarcomas, the incidence of five-year cur- 
ability is so low that it must be considered 
as a supplementary measure to surgery 
rather than a replacement procedure 
Our knowledge along these lines has been 
accomplished by greater accuracy in diag- 
nosis and our greater appreciation of 
radiosensitivity Cells differ in their re- 
sponse to irradiation those that disappear 
promptly with minimal dosages we term 
radiosensitive, while those that fail to 
show any change to amounts that are 
detrimental to the covering skin are termed 
radioresistant It is apparent that many 
tissues fall between these two extremes, 
consequently response is determined by 
differential effects on cell types that make 
up the bulk of the tumor It is easy to 
conceive that such terms as "radiosensi- 
tive” and “radioresistant” must be purely 
relative and have them basis m morpho- 
logic studies Therefore, accuracy of his- 
tologic diagnosis is an absolute essential m 
the correct estimation of what may or may 
not be accomplished by irradiation Bi- 
opsy material must then be the basis for 
such an opinion The method of doing 
this, whether by aspiration or open opera- 
tion, is a question to be decided by the 

~ : i~K^ad before the Radiology Section of the California 
Medical Association at the Sixtj fifth Annual Session 
Coronado May 25—28 1936 


clinician , an important pomt to remember 
is that the material obtained be sufficient 
for the pathologist to make a thorough 
study on which to give his opinion Even 
under such conditions the diagnosis may 
still be m doubt Here it is justifiable to 
resort to the therapeutic test of radiation 
and the noting of its effect which ma) 
pomt the way to a correct diagnosis In 
deed, it was not alone by histologic and 
radiologic studies but by radiation response 
that E wing was able to place endotheliomas 
m a class by themselves With this brief 
introduction we shall discuss the response 
and results obtained in the treatment of 
the many types of bone tumor 

Bone tumors are benign and malignant 
in the benign class we have osteochon- 
dromas, giant-cell tumors, and bone cysts 

Osteochondromas, or exostoses, are of no 
importance from a radiotherapeutic stand- 
point since they show no response They 
are a surgical problem and are of interest 
to the radiation therapist only when the) 
undergo sarcomatous changes When this 
happens their response is similar to the 
chondrosarcomas 

Giant-cell tumors are relatively sensitive 
to radiation Not all are equally so, since 
this is a tumor of many variants, some 
contain cartilage, while others have xantho- 
matous elements, and at times one is ma- 
lignant Out experience, as well as the 
experience of others, points to the fact that 
the treatment should be moderate m 
amount and should be given in two or three 
senes spread over a period of at least a 
year In other words, the aim is to pro- 
duce a slow sclerosis and calcification in a 
benign tumor On the other hand, high 
doses rapidly given as is done in malignant 
conditions may be followed by a sudden 
increase in the size of the tumor, with red- 
ness of the skin, local temperature, and 
aggravation of the pain already present 
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sensitive of all bone tumors, which is # 
one of its diagnostic characteristics, as y 
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but both patients died of the disease 
later In all patients of the group 
there was histologic verification, the 
appended chart gives the end-results 
(See Table III ) 

Multiple myeloma is very sensitive 
to radiation and may be controlled for 
a limited period, however, the disease 
is so generalized that the possibility 
of cure is out of the question We have 
not seen any case carry on longer than 
a year after the most carefully ad- 
ministered radiation 

Osteogenic sarcoma mcludes three 
varieties sclerosing osteogenic sar- 

coma, osteolytic sarcoma, and periosteal 
fibrosarcoma As a class, they are 

all extremely resistant to radiation 
There may be temporary regressions, 
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followed by marked relief from pain, 
but after a time growth increases and 
pam returns Of the -various groups 
mentioned, the penosteal fibrosarcoma 
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that have passed the five-year period 
These must be looked upon as exceptions 
to the general rule, since the great per 
centage of cures obtained are by surgery 
alone or surgery' combined with radia- 
tion In our records we ha\ e four 
nho have lned from 10 to 15 years 
after the diagnosis was made, all treated 
by surgery' and radiation, none treated 
by radiation alone survived any' great 
period of time Table IV gnes the 
details of all cases we hat e seen 

I Jana ttgio-cnd oihehoma of bone, blood 
■vessel tumors of bones, have a vary'- 
mg degree of sensitivity, as do an- 
giomas in other localities Usually 





r 



1 

t/i 

X-ray, i aeries, 
Coley's serum 

X 

2 3 

r. v: 

n " 

3 

“ £ 

< 

^ X 

*i 

r P 

3^ 

tO 

w « 
r *— 
in 

5? 

X-ra> else- 
' where, ra- 

[ dmm inserted 

into cavity 
by us 

X ray, H V , 4 
senes over 3 
>ears 

* 

A 

p 

X 

•o 

o 

■* 

Radium, x-ray 

ft 

P 

£* 

p 

o 

n 



o 5 £ 

8? 

£-2 



£ 

in 


to 

•5 

o 

3 

-T 1 

r 

r 

0 months 

o 

5 

3 

w 

r 

lr — 

5 

r 
cx c 
r c 

8.5 

v- n v 

p rTe 
S 2 C 

S IA 

r * 

P 

ft s *- 
Hoc 
-1 — v* 
r o o 
age 

n p 
r •— ia 

"t " 

r 

P 

n 

r 

o 

CO 

V* 

r 

P 

2 

ft 

r 

p 

c. 

> 

*-*x 

r 

n 


TABUS III — EWING’S TUMOR 



TABLE II — CHONDROSARCOMA 


412 


RADIOLOGY 


m 


Dead 

After 



_ o 

Lost track of 

4 year: 




In the malignant group of 
bone tumors we have chondro- 
sarcomas. enrinthplml mi»L 

Symptom free 

— — 

For 26 years — at 
present has diffi- 
culty m getting 
around 

13 years 

*14 

y 

g 

eft 

O 

*-3 


0 years 


i year 

»** wwiutui) t,nuiJUlCJJal lUyClO'* 

mas, multiple myelomas, 
osteogemc sarcomas, heman- 
giomas, and metastatic tu- 
mors 

Chondrosarcomas are slow- 
growing tumors that tend to 
remain locali7erf Thpv rrm- 

Radiation 

Many series 
x-ray — con- 
trols pain 

»eo 

nSs 

flj >— i CO 
to Cj 

2 Wco 
X 

Radium buried , 
in mass 

Radium pack j 

X-ray, H V , 

5 series 

X-ray 3 senes 

H V, 2, S 

V . I 

to 

o 

c 

o 

to 

N 

X 

e 

X 

Radium needles 
inserted at 
fourth opera- 
tion S V 

x-ray senes 

tam a mixture of chondro- 
matous and myxomatous ele- 
ments and are only moderately 
sensitive to radiation Under 
this form of therapy the rate 
of growth may be controlled 
in some patients over \ arying 
periods of time, and the asso- 
ciated pain may be definitely 
diminished or stopped 
However, in other instances 
the tumor continues to grow 
slowly and progressively even 
under massive doses of surface 
radiation In such cases it is 
best to resort to a combined 
surgical and radiation attach, 
as advocated by Handley 
The bulk of the tumor is 
chiselled away and the entire 
operative field is implanted 
with platinum radium needles 
Under such a rdgime, the 
growth is checked, but the 
treatment is followed by slow 
healing and multiple discharg- 
ing sinuses that require pro- 
longed dressings because of 
the exfoliation of cartilaginous 
and bony sequestra Our 

records contain the histones 
of eight patients in this class, 
some of whom have had \-ray 
treatment alone, while in 
others there has been a combi- 
nation of surgery and ra- 
diation The accompanying 
Table II shows the results 
obtained 

Endothelial myeloma of 
Ewing is the most radio- 

CO 

S5 

CJ 

"cn 

« 

§ 

o 

53 

S3 

- 

IV. 


O 

53 

o 

2 

o 

£ 

8 

a 

a 

« 

o 

Z 

o 

53 

iv. 

IV. 

£ 

o 

£ 

o 

53 

3 

X 

Operation 

o 

£ 

o 

Z 

Exploration 

1 

After x-ray therapy 

1 chiselled off part 
| of growth twice 

o 

£ 

o 

Z 

Three operations at 
Mayo Clinic 
Fourth done 

X30[0llJBd 

None 

None 

Chondrosarcoma 

None 

Chondrosarcoma , 

!— r= 

a 

o 

o 

z* 

a 

d 

o 

Z 

Chondrosarcoma 

j 

_ _ „ 

Duration 

8 years 

13 years 

3 months 

to 

u 

CJ 

>» 

M 

tn 

JC 

d 

o 

B 

z> 

u 

a 

o 

>> 

M 

CO 

a 

o 

>x 

to 

w. 

a 

o 

>» 

* 

Region 

Ilium 

JH 

■Lower ena right 

1 femur 

5 o 

co a 

£ o c 
c: v- o 

*- g y 
= .§ § 
t- y *-» - 

S 

a |k 

' 

i 

l 

z 

5 i 
i c 

a 

u 

0 

J 

* 

i 

3 j 
* 

3 

S 

a 

2 

3 E 

c j 

3 ~ 

*Q 
a 't 

| 

■j 

0 

sex 

Age 

r 

2- 

H CO * 
I^CO ^ 

2*2 v 
^ *+ * 

i « & 

V- 

CO ^ 

S £ 

<N w- 

tr 

c 

ime 

ate 

00 

1 CD « 

m 

O 

OJ 

-CC3 2 

Cl w— 

<g 2 

O 

22 *3 

o 

g 

CO . 
Cl £3 

s 

2 


MELAND RADIATION THERAPY OF BONE TUMORS 



415 


P o = post operative 

On reviewing these slides, it is seen that this case is probably a benign tumor, possibly a giant ceil tumor 
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P o “> post operative 

On reviewing these slides, it is seen that this case is probably a benign tumor, possibly a giant cell tumor 
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the younger the patient the more sensitive the tumor 
but this alone is not a reliable pomt since these tumors 
may also have an abundance of endothelial elements 
that may or may not be sensitive Our experience 
is limited to three cases The initial response is 
very encouraging, but recurrence and metastasis 
is tile rule (See Table V ) 

Metastatic bone tumors are secondary to growths 
arising in many organs The thyroid, breast, pros- 
tate, and kidney harbor the primary tumor m the 
majority of instances, however, any organ may be 
the offender Under irradiation such metastatic tum- 
ors may show complete regression and calcification 
The relief from pam is striking and the individual 
may be restored to full activity, but eventually death 
comes from involvement of the lungs or liver Eveiy 
radiologist has records of such cases m his files The 
case given below was reported by my colleague, Dr 
Soiland 

Mrs F , aged 40 years, came in with metastasis 
over the left chest and axilla following the radical 
removal of her left breast for carcinoma five years 
previously The metastatic areas were subjected 
to mtense \-radiation and in due course completely 
disappeared One year after this treatment the 
patient developed pam, with restricted motion, in 
the left hip She lost weight and became cachectic 
Morphine was used and she was bedridden because 
of destructive metastasis in the left ilium and the 
sacrum Under x-ray therapy the lesions disappeared, 
and within a month she was up, her pam had dis- 
appeared, and she had gamed 30 pounds in weight 
She considered herself well Two years later she 
took a trip to Europe where, among other things, 
she climbed the Alps She continued in good health 
for two years longer, then became bedridden with 
liver metastasis from which she died This patient 
had her life prolonged three and one-half years, carry- 
ing on a normal existence and remaining well until 
a few weeks before her death 

Technic— Radiation therapy of bone tumors has 
been going through an evolutionary phase, due to 
changes and improvements in apparatus No two 
men hav e had the same idea as to the proper dosage, 
since some have used low voltage x-ray, some high 
voltage, some radium packs and bombs, and now we 
have the supervoltage x-ray We have used all 
methods, and so far we have not seen any great or 
radical improv ements in clinical results for the reason 
that tumors which are not sensitive to lower voltages 
have not been influenced to any greater extent by 
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supervoltages W ith the extended use and 
application of the principles of Coutard’s 
protracted method of irradiation, the ques- 
tion arises, “Will prolonged heavy irradia- 
tion give any better results With the 
possible exception of Ewing's tumor, we 
doubt that it will result in any increase m 
curability — certainly our experience in 
chondrosarcoma bears this out Pam is 
diminished but growth is mvanably slow 
and steady However, we feel that it is 
too early to give a final opinion, fur- 
thermore, one must remember that pro- 
longed heavy radiation may lead to radia- 
tion osteitis, a chronic disabling condition 
m itself Likewise, it must not be for- 
gotten that heavy treatment administered 
to the epiphyseal cartilages m the growing 
individual does result m atrophy and per- 
manent deformity from destruction of the 
epiphyseal centers 

Should multiple ports be used as advo- 
cated by Desjardins ? When apparatus was 
less powerful it was necessary to resort to 
such a method, but with higher voltages 
insuring greater dosages in the tumor itself, 
it seems to us that multiple ports are not 
now so necessary Depending on the 
location of the tumor, especially if it is m 
an extremity, it is our usual procedure to 
give treatment through two or possibly 
three ports, usmg 200 kv , 4 ma current, 50 
cm distance, 0 5 mm Cu + 1 mm A1 
filter, giving from 200 r to 300 r per port 
per day To the giant-cell tumor we give 
a total of from 600 r to S00 r per port, after 
which the patient is not treated for three or 
four months, when a similar senes may be 
repeated In other words, we use moder- 
ate doses, repeat the senes, and wait for 
the effects ov er a year or more In the 
malignant bone tumors, a similar method 
of attack is used except that the filter is 
increased to 1 mm Cu so that the dosage is 
increased up to from 1,200 r or 1,600 r per 
port, treating the patient daily Even 
under this procedure the effect is usuall) 
only temporar) With supervoltages up 
to 500 h\ and a filter of 4 mm brass and 
0 5 mm Pb, an equivalent of 13 mm Cu, 
"c ha\c given up to 3,000 r per port, but 


even this may not control the growth in 
osteogenic sarcomas Even in cases in 
which growth is controlled, metastasis has 
taken place that brought death to the 
patient 

In cases m which radium was used m 
the operative field, the technic has also 
changed Fifteen years ago a 50 mgm 
tube filtered through 1 mm brass and 1 
mm rubber was packed m the wound At 
present we have turned to highly filtered 
containers, usmg platmum needles con- 
taining 1 or 2 mgm of radium with a filtra- 
tion of 0 5 millimeter 

Discussion — Giant-cell tumors many 
times are permanently cured by x-radiation 
Surgery also cures these neoplasms The 
question of the method to use must rest to 
a large extent with the patient If he or 
she is willing to wait for radiation effects, 
then x-ray therapy may be advised On 
the other hand, if for economic reasons the 
patient wishes a quick result, then surgery 
or cauterization is better In cases in 
which one of the methods is followed by 
failure, resort can be had to the other 

In the report of the Registry of Bone 
Sarcoma sponsored by the American Col- 
lege of Surgeons, we find that they have 
records of 80 patients suffering from osteo- 
genic sarcoma (including Ewing’s tumor), 
who have passed the five-year period Of 
these, 42 were cured by surgery alone, 35 
by a combmation of surgery and some form 
of irradiation with or without Coley’s 
toxins, and three by radiation alone 
While such a report is meager and does 
show progress in a condition formerly 
looked upon as hopeless, it gives only one 
side of the question The number of pa- 
tients not responding to any land of treat- 
ment is omitted The percentage of abso- 
lute cures must be relatively low The 
nature of this tumor is such that metas- 
tasis often has taken place before the 
first consultation Sometimes this metas- 
tasis shows up anywhere from a week to 
six weeks after the most carefully executed 
operation, so that the early appearance of 
metastasis is sometimes attributed to the 
manipulation incident to the operation it- 
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self Whether or not such a theoretical 
question is true is difficult to answer, but 
possibly a change m technic may improve 
results Though the rate of cure with 
radiation alone is low, this does not mean 
that many cells are not affected and that it 
should be abandoned Disregarding the 
matter of professional and lay education 
and early diagnosis, whatever improve- 
ments take place must be along radiologi- 
cal and chemical lines, as surgery has 
reached its limit when amputation or 
curettage is resorted to Few patients die 
of local recurrence , knowing tins, and also 
knowing the extreme resistance of such 
tumors to radiation, would it not be justi- 
fiable to revise our attack ? Give massive 
x-radiation over the tumor and along the 
shaft to the level of amputation, to the 
limit of tissue tolerance, or get radiation 
effects from the insertion of multiple 
platinum radium needles around the lesion 
before amputation The latter method is 
used m infected massive epitheliomas of 
the tongue prior to removal by electro- 
coagulation, with recovery in some appar- 
ently hopeless cases 

What shall be done in cases in which the 
patient refuses amputation or when re- 
moval is not possible surgically ? Granting 
that the pathologic diagnosis was correct, 
we have three patients still living on whom 


only an exploratory or a conservative local 
excision was done In one, radium was 
used, and m the others post-operative \ 
ray The surgery was really done to 
establish the diagnosis In those patients 
in whom radium is used in the wound, the 
dosage must be gauged by the tissue ex- 
amined Here the same problem presents 
itself as m chondrosarcomas, a discharging 
sinus which requires prolonged dressings 
may result In post-operative treatment 
with x-rays the dosage must be limited 
since a breaking down of the wound may 
result, and osteitis with fracture may take 
place This is especially true in cases in 
which prolonged radiation may be at 
tempted, but this must not be considered a 
contra-indication 

Summary - — Radiation therapy has a 
definite place m the treatment of bone 
tumors In giant-cell tumors the results 
are good, while in some chondrosarcomas 
the results may be discouraging when used 
alone The combined use of surgery and 
radium needles offers the patient a great 
deal for permanent cure In osteogenic 
sarcomas and Ewing's tumor, radiation 
must be looked upon as an ancillary to 
surgery when cure is considered, but m the 
case of the inoperable patient and the one 
with metastasis, radiation is advisable to re- 
lieve pain and prolong life by growth control 
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THE GLIOMAS ROENT GENOLO G1C ALLY CONSIDERED 

By CHARLES WADSWORTH SCHWARTZ, M D , New York City 
From the Department of Radiology, Neurological Institute of New York 


J|N order to be able intelligently to con- 
sider the gliomas from a roentgeno- 
logic viewpoint, we should first review 
briefly our present beliefs regarding the 
origin of these tumors and their develop- 
ment as pathologic entities There are still 
differences of opimon as to the origin and 
classification of the gliomas, but it seems 
fairly safe to say that they originate from 
brain tissue which in some way has been 
stimulated to abnormal growth There 
are many theories regarding the origin of 
gliomas which have been suggested from 
time to time by such well-known authori- 
ties as Cohnheim, Samuel, Monakow, 
Pfleger, Bailey, and others Pfleger, as 
quoted by Bailey, has shown that m 75 out 
of 400 cerebellums that he studied he was 
able to find incompletely differentiated cells 
close to the roof of the fourth ventricle, 
which is a common site for the develop- 
ment of the medulloblastomas This is a 
rather suggestive finding Cohnheim’s 
theory attempts to explain the origin of the 
gliomas from undifferentiated cells, but del 
Rio Hortega has shown that m many in- 
stances m which undifferentiated cells 
were thought to be present, actually the 
cells were quite \\ ell developed 

It seems highly probable that the origin 
of the gliomas is not essentially different 
from the origin of tumors elsewhere in the 
body, and that they arise from some “an- 
lage” composed of cells capable of unre- 
stricted growth when subjected to a suit- 
able stimulus If this is true, then we must 
conclude that these tumors are potentially 
present at birth m those persons who even- 
tual!} dc\ clop such lesions As a corollary 
to this assumption, we might be tempted to 
suggest radiotherapy for all, after the brain 
has become completely developed, in the 
hope that the tumor anlage is radiosensi- 
tive We know brain tissue is extremely 


radioresistant so that such radiation would 
be harmless, and any harmless procedure 
which might reduce the prevalence of brain 
tumors would certainly be worth consider- 
ing 

Many attempts have been made to 
classify the gliomas according to the cell 
types of which they are composed Cer- 
tainly one of the most successful of these 
efforts was that of Bailey and Cushing 
whose classification is, I beheve, the most 
widely accepted of any to date Briefly, 
their schema traces the development of the 
various tumors from the original medullary 
epithehum through the many cell differen- 
tiations, each giving potential origin to a 
particular type of tumor, and finally to the 
highly differentiated portions of the brain 
from which other types of tumors arise 
This is well portrayed in Figure 1, from 
this chart it can be seen how the rather for- 
midable nomenclature of the gliomas has 
been devised 

Before considering these tumors indi- 
vidually, it might be well to point out that 
brain tumors are by no means as uncom- 
mon as some are wont to beheve In fact 
they are exceeded m frequency only by 
tumors of the uterus, breast, and stomach, 
and the gliomas constitute about 45 per 
cent of intracranial newgrowths Hence it 
would hardly be amiss to take tins oppor- 
tunity to urge that all cases of mtractible 
headaches, including migraine, and cer- 
tainly those showing impairment of func- 
tion of any of the cranial nerves, be studied 
as possible cases of intracranial tumor, and 
given the benefit of a careful radiographic 
examination 

In searching for evidences of intracranial 
pathology one should bear m mind that 
poor films are a distinct liabihtv Techni- 
cally poor films and those that are not 
stereoscopic wall not onl} fail to show signifi- 
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self Whether or not such a theoretical 
question is true is difficult to answer, but 
possibly a change in technic may improve 
results Though the rate of cure with 
radiation alone is low, this does not mean 
that many cells are not affected and that it 
should be abandoned Disregarding the 
matter of professional and lay education 
and early diagnosis, whatever improve- 
ments take place must be along radiologi- 
cal and chemical hues, as surgery has 
reached its limit when amputation or 
curettage is resorted to Few patients die 
of local recurrence , knowing this, and also 
knowing the extreme resistance of such 
tumors to radiation, would it not be justi- 
fiable to revise our attack ? Give massive 
x-radiation over the tumor and along the 
shaft to the level of amputation, to the 
limit of tissue tolerance, or get radiation 
effects from the insertion of multiple 
platinum radium needles around the lesion 
before amputation The latter method is 
used in infected massive epitheliomas of 
the tongue prior to removal by electro- 
coagulation, with recovery in some appar- 
ently hopeless cases 

What shall be done m cases in which the 
patient refuses amputation or when re- 
moval is not possible surgically ? Granting 
that the pathologic diagnosis was correct, 
we have three patients still living on whom 


only an exploratory or a conservative local 
excision was done In one, radium was 
used, and m the others post-operative \ 
ray The surgery was really done to 
establish the diagnosis In those patients 
m whom radium is used in the wound, the 
dosage must be gauged by the tissue e.\ 
amined Here the same problem presents 
itself as in chondrosarcomas , a discharging 
sinus which requires prolonged dressings 
may result In post-operative treatment 
with x-rays the dosage must be limited 
since a breaking down of the wound in a} 
result, and osteitis with fracture may take 
place This is especially true in cases m 
which prolonged radiation may be at 
tempted, but this must not be considered a 
contra-mdication 

Summary — Radiation therapy has a 
definite place in the treatment of bone 
tumors In giant-cell tumors the results 
are good, while m some chondrosarcomas 
the results may be discouraging when used 
alone The combined use of surgery and 
radium needles offers the patient a great 
deal for permanent cure In osteogenic 
sarcomas and Ewing’s tumor, radiation 
must be looked upon as an ancillary to 
surgery when cure is considered, but in the 
case of the inoperable patient and the one 
with metastasis, radiation is advisable to re- 
lieve pam and prolong life by growth control 


1407 South Hope Street 



SCHWARTZ 


GLIOMAS ROENTGEN OLOG1CALLY CONSIDERED 


4ZI 


edema may produce a considerable eleva- 
tion of intracranial pressure even though 
there be no definite block of the cerebral 
fluid pathways The history of such a 
tumor is usually abrupt and malignant, 
and, practically speaking, operative inter- 
ference is merely palliative This is as 
might be expected because it is impossible 
in most cases macroscopically to determine 
where tumor-mvaded tissue ends and nor- 
mal cerebrum begins 

The glioblastoma multiforme is a rapidly 
growing tumor so that its course is usually 
too short to permit of much calcification 
taking place, but m many of these 
cases calcification is visible in the roent- 
genogram The deposit is usually in the 
degenerated portion of the tumor, and al- 
though it has no characteristic configura- 
tion it is very apt to be amorphous, but the 
stnng-lihe and punctate forms also may be 
found Due to the expansive character- 
istic of this form of glioma, the pineal gland 
is frequently displaced away from the lesion 
and signs of increased intracranial pressure 
may or may not be evident Usually by 
the time an \-ray examination is considered 
advisable, the symptoms are rather well 
marked, so that evidence of intracranial 
disease may often be seen, such as atrophy 
of the dorsum sella and posterior clrnoid 
processes The recognition of atrophy of 
these structures depends chiefly upon the 
condition of the bony cortex, for it must be 
borne m mind that a hypocalcemia may 
produce a marked hahsteresis of the bones 
of the base, but the cortex will be intact 
Briefly then, the recognition of the pres- 
ence of a glioblastoma multiforme depends 
upon a short malignant history, the recog- 
nition of evidences of intracranial disease 
such as a displaced pineal gland, atrophy of 
the structures forming the sella turcica, 
and occasionally signs of generalized in- 
creased intracranial pressure with atrophy 
of the inner table of the eah anura, and a 
fuzzy" deepening of the eon\ olutional 
digitations Calcification when present 
may be large or small in extent, and any 
shape, but it is likely to be amorphous 
Untreated, these tumors result fatally 



Tig 2 Calcification in a glioblastoma multi- 
forme There are no signs of increased intra- 
cranial pressure which are so frequenth lacking 
in presence of tins tvpc of glioma 

within about a year, and as a rule surgery' 
offers but a few additional months Radio- 
therapy is also disappointing, but with the 
application of from 2,500 to 4,000 r units in 
divided doses, the survival time may in 
some cases be boosted to as much as double 
that expected, with an occasional remission 
of symptoms so that the patient may re- 
gain a short period of usefulness I feel 
convinced that the tumor cells are altered 
by x-radiation, and that evidently the so- 
called "law” of BergomS and Trebondeau 
holds for the gliomas W e have still to de- 
termine the lethal dose for the \ anous 
forms of bram tumors, and a study of the 
growth and metabolic characteristics of 
these tumors will be necessary before w T e 
can accurately predict whether the divided 
or massn e dose techmc wall be the method 
of choice, and in fact determine w hether the 
lethal dose for a ghoma cell is really less than 
it is for normal glial tissue 
Another common type of ghoma is the 
astrocytoma, which constitutes about 30 
per cent of the ghoma group This form of 
tumor may be subdii ided into the proto- 
plasmic, fibrillary, and mixed varieties, but 
for the purpose of this discussion such a 
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cant changes but may give false evidence 
which is equally disconcerting It has al- 
ways been my conviction, and still is, that 


One of the most common of the gliomas 
is the glioblastoma multiforme or spongio 
blastoma multiforme, as it is often termed 


Medullary epithelium 



Choroidal Pineal Pineal Ependyma Fibrillary Protoplasmic Oligodendroglia Neurones 

Epithelium Neuroglia Parenchyma Ependymoma ^atrocytes Astrocytes Oligodendroglioma Ganglioneurqaa 

Papilloma Astrocytoma Astrocytoma 

Chorloldeum Pine a loaia Fibrillar# Protopla.*cnatlcmn 

Fig 1 From Bailey and Cushing Tumors of the Glioma Group 


a history of the case, together, if possible, 
with the chmcal findings, should be avail- 
able if one is to properly evaluate the 
shadows on the film Tins, of course, pre- 
supposes the practice of strict intellectual 
honesty 

Through the land permission of Dr 
Charles A Elsberg, a search was made of 
the records of the Surgical Department of 
the Neurological Institute of New York 
covering the past ten years, and a group of 
several hundred cases, which were opera- 
tively proved gliomas and had had pre- 
operative x-ray examinations, were collected 
and analyzed for this discussion Dr 
E M Deery, of the Surgical Department, 
was so kind as to allow me to study the 
descriptions of his recent microscopic find- 
ings regarding the effect of x-radiation 
on the gliomas His conclusions are freely 
used in the evaluations to follow 


It is a tumor of the adult cerebrum and at 
one time was called a gliosarcoma, but as 
sarcomas are not of glial origin this soon 
was recognized as a misnomer These 
tumors formed about 30 per cent 1 of all 
ghomas As the name “multiforme” im- 
plies, the tumors are composed of a multi- 
tude of cell forms, some poorly differen- 
tiated, which often makes the microscopic 
recognition of such a tumor difficult It 
grows rapidly and infiltrates widely, even 
crossing at times to the opposite hemis- 
phere through the corpus callosum Hem- 
orrhages are apt to occur within the growth 
and cystic degeneration is not uncommon 
The tumor is often expansive, which trait 
when coupled with the usual surrounding 


1 These percentages are a composit taken from the 
reports of se\eral neurosurgical clinics This I believe 
gives a more accurate general average than would be 
obtained by quoting the a\ erages from this clinic alcmc 
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Fig 5 Pig 6 

Tig 5 T> pical air stud> of a frontal lobe tumor The frontal horns of the lateral ventricles arc sharply 
cut off Calcification can be seen in the frontal region which was m an osteoblastoma 

Fig 6 Same case ns Tigurc 5 Anteroposterior view showing the shift of the lateral -ventricles to the 
right away from the site of the tumor 


type closely simulating that produced by a 
pituitary adenoma There will also be 
present, if the tumor is large enough, gen- 
eral signs of increased pressure, such as 
atrophy of the inner table of the calvarium 
and deepened convolutional markings If 
the pineal body is calcified it is very fre- 
quently displaced away from the site of the 
tumor On tery rare occasions a glioma 
may produce localized atrophy of the skull 
bones 

In summary, the roentgen diagnosis of 
an astrocytoma m a child depends upon a 
history of a few months of gradually pro- 
gressne symptoms, signs of increased in- 
tracranial pressure, and little or no atrophy 
of the sella turcica This, of course, is 
merely evidence of a tumor in the posterior 
fossa In the adult w e should ha\ e a his- 
tory of many months, even y r ears, of gradu- 
ally progressing symptoms until perhaps re- 
missions, signs of increased intracranial 


pressure, a shift of the pineal body, atrophy 
of the sella turcica which may be marked, 
and stnng-hke or punctate deposits of cal- 
cium usually situated in the temporal lobe 
or m the temporo-fronto-panetal region 
The post-operative radiation treatment 
of the astrocytomas is to be advised, but 
empirically so If the operation has been 
complete there is no reason to expect re- 
currence, and perhaps some of our appar- 
ently brilliant results from radiation are 
due chiefly to a brilliant and courageous 
operation, again, normal remissions m the 
growth of this type of tumor are not un- 
known It should be noted here that occa- 
sionally an astrocytoma will take on the 
growth characteristics of a glioblastoma 
multiforme through an apparent cellular 
transition Radiation might stop the 
tendency to such a metamorphosis, it evi- 
dently does something to these growths 
u hicli slows their grow th, so that e\ en with 
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Tig 3 Fj g 4 

,, F ‘K 3 Astrocytoma of posterior frontal region The change produced in the sella turcica is similar to 
the one produced b> a pituitary adenoma ' ' 

„,, Flg ii Astrocytoma of the temporal region The calcification occurs m linear and punctate forms 
I he sella turcica shows but little evidence of atrophj 


divided classification will be unnecessary 
The astrocytoma is a very slow growing 
tumor, in fact, it ranks as the slowest 
growing of all the gliomas, with the pos- 
sible occasional exception of an oligoden- 
droglioma With relatively few exceptions, 
it is a tumor of the cerebrum of adults and 
the cerebellum of children It might not 
be amiss to mention here that the majority 
of intracranial tumors of childhood occur 
below the tentorium 

This type of ghoma is very apt to become 
cystic This is especially true of those oc- 
curring below the tentorium, m which case 
the tumor may be found to be almost en- 
tirely cystic with only a small nubbm of 
t um or tissue attached to the cyst wall 
The astrocytoma, hke the ghoblastoma 
multiforme, is an unencapsulated tumor, 
so that its exact extent m the surrounding 
bram tissue is difficult to determine at op- 
eration, but as the tumor is not at all vascu- 
lar it can be attacked with considerable 
vigor, and not infrequently a complete re- 
moval will be possible An astrocytoma 
occurring below the tentorium is most com- 
monly found m one of the cerebellar hemis- 
pheres, although its origin occasionally 
may be traced to the vermis Its site of 
election in the cerebrum is the temporal 


lobe, however, the frontal and parietal 
lobes are not immune It is of interest to 
note that the occipital lobe is a relatively 
uncommon site for any bram tumor 
An astrocytoma will not infrequently 
contain sufficient calcium to cast a shadow 
m the roentgenogram This tendency to 
calcify is, of course, to be expected, due to 
its slow growth and degenerative charac- 
teristics The calcium deposit will not be 
found m any characteristic form, but it is 
more likely to be seen as linear streaks or 
as punctate deposits which must not be 
confused with the deposits of calcium so 
often seen in the glomus of the choroid 
plexus on one or both sides Its location 
can, of course, be closely estimated from 
the study of stereoscopic films When the 
tumor occurs below the tentorium m a child 
it is not likely to calcify, and the only 
roentgen evidence of its presence will be the 
results of elevated intracranial pressure 
such as separation of the sutures and deep- 
ening of the convolutional impressions, but 
usually without much evidence of atrophy 
of the sella turcica When the lesion is 
above the tentorium we usually find, in ad- 
dition to the calcification when that is 
present, considerable atrophy of the sella 
turcica and even, at times, ballooning of a 
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Fig 5 Ftg 6 

Fig 5 Typical air study of a frontal lobe tumor The frontal horns of the lateral ventricles are sharply 
cut off Calcification can be seen in the frontal region which was in an astroblastoma 

Tig 0 Same case as Figure 5 Anteroposterior view showing the shift of the lateral \entncles to the 
right away from the site of the tumor 


type closely simulating that produced by a 
pituitary adenoma There will also be 
present, if the tumor is large enough, gen- 
eral signs of increased pressure, such as 
atrophy of the inner table of the calvarium 
and deepened convolutional markings If 
the pineal body is calcified it is very fre- 
quently displaced away from the site of the 
tumor On very rare occasions a glioma 
may produce localized atrophy of the skull 
bones 

In summary, the roentgen diagnosis of 
an astrocytoma in a child depends upon a 
histon r of a few months of gradually pro- 
gressne symptoms, signs of increased in- 
tracranial pressure, and little or no atrophy 
of the sella turcica This, of course, is 
merely evidence of a tumor in the posterior 
fossa In the adult we should have a his- 
tory of many months, e\ en } ears, of gradu- 
ally progressing symptoms with perhaps re- 
missions, signs of increased intracranial 


pressure, a shift of the pmeal body, atrophy 
of the sella turcica which may be marked, 
and strmg-kke or punctate deposits of cal- 
cium usually situated in the temporal lobe 
or in the temporo-fronto-panetal region 
The post-operative radiation treatment 
of the astrocytomas is to be advised, but 
empirically so If the operation has been 
complete there is no reason to expect re- 
currence, and perhaps some of our appar- 
ently brilliant results from radiation are 
due chiefly to a brilliant and courageous 
operation, again, normal remissions m the 
growth of this type of tumor are not un- 
known It should be noted here that occa- 
sionally an astrocytoma will take on the 
growth characteristics of a glioblastoma 
multiforme through an apparent cellular 
transition Radiation might stop the 
tendency to such a metamorphosis, it evi- 
dently does something to these growths 
which slows their growth, so that e\ en with 
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FiB " Fig 8 

Fig / Oligodendroglioma of the frontal region The deposit of calcium is both linear and flocculent 
the sella turcica shows marked evidences of destruction which indicates that the tumor has been present for 
some time 

Fig 8 Calcification in an intraventricular tumor which was thought to be a papilloma both pre-opera 
tively and at operation, but later pathologically diagnosed as an oligodendroglioma Note the atrophy of 
the sella turcica but no other signs of increased intracranial pressure 


an operatively inaccessible tumor one 
should radiate vigorously Due to the odd 
characteristics of growth of the astrocy- 
toma, it is difficult to definitely evaluate 
any form of treatment, but apparently op- 
eration plus radiation may add many years 
to the patient’s life 

The medulloblastoma is another common 
form of ghoma but it possesses several 
unique characteristics It was first ade- 
quately described by Bailey, and has since 
been found to constitute about 1 1 per cent 
of all ghomas It is a tumor most fre- 
quently found in the posterior fossa of chil- 
dren of about nme to twelve years of age 
The site of election for the medulloblasto- 
mas is close to, or involving, the roof of the 
fourth ventricle These tumors are of 
rapid growth and have the unique tendency 
to spread widely through the leptomenmx, 
and cases have been seen in which they 
seem to have actually metastasized through 
the cerebrospmal fluid pathways Such 
tumors may occasionally be found in young 
adults Untreated, a patient with a medul- 


loblastoma would not be expected to five 
more than about one year often the course 
would be run m half that time The tumor 
is rather vascular and sohd, but due to its 
tendency to spread, its complete surgical 
removal is never successful 

The roentgen evidence of the presence of 
a medulloblastoma is usually the evidence 
of increased intracranial pressure only 
Such a lesion rarely calcifies, in fact, so 
rarely that a deposit of calcium in the pos- 
terior fossa of a child should make one 
t hink , not of a medulloblastoma, but of an 
ependymoma or possibly an astrocytoma, 
a teratoid or a tuberculoma The history 
will play an important part m making a 
differential diagnosis The medulloblas- 
toma will have a short malignant history 
which, of course, is not pathognomonic, but 
would at least be strongly suggestive 
The treatment of the medulloblastoma 
is rapidly becommg a non-surgical problem, 
provided a pre-operative diagnosis can be 
definitely made, because these tumors are 
remarkably sensitn e to x-radiation Hon - 
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Fig 9 (left) Some case as shown in Figure 8 after the injection of air showing the enlargement of the 
ventricles and the filling defects due to the presence of tumor tissue 

Fig 10 (middle) Small deposits of calcium can be seen which are m a spongioblastoma polare Ihe 
dorsum sella: is slightly atrophic but otherwise there are no signs of an elevation of intracranial pressure 
Fig 11 (right) The spotty deposits of calcium are in an ependvmoma Note the general signs of in- 
creased intracranial pressure 


ever, it is often advisable to operate first, 
merely making an occipital decompression, 
and, if possible, have a look at the tumor 
for purposes of diagnosis An astrocytoma 
might produce identical symptoms, but if 
such a tumor were found it would, of course, 
be advisable to remove it immediately 
Patients under intensive radiation therapy 
will often appear to have been completely 
cured as far as symptoms are concerned 
and remain so over a period of years The 
treatment had best be m divided doses be- 
cause massive doses to the posterior fossa 
are apt to aggravate the symptoms by pro- 
ducing some edema, and also I am rather 
inclined to think that, especially in chil 
dren, heavy radiation to the posterior fossa 
may give rise to a form of “radiation sick 
ness” not entirely the result of edema The 
treatment of this form of ghoma should not 
be confined to the apparent location of the 
tumor but should include the entire head 
and spinal cord, because of its tendency to 
widespread dissemination 

The astroblastoma is a rather rare form 
of ghoma which is found almost without 
exception in the cerebrum of adults It is a 
tumor which is clinically quite similar to 
the glioblastoma multiforme, but consti- 
tutes only about 5 per cent of the glioma 
group These tumors grow with a rapidity 
which permits a life expectancy of about two 


and a half to three years Cystic degenera- 
tion is not uncommon but is much less com- 
mon than in the glioblastoma multiforme 
The tumors are not encapsulated and tend 
to invade surrounding brain tissue, so that at 
operation they are easily confused with the 
ghoblastoma multiforme The astroblas- 
toma not infrequently calcifies Histo- 
logically, the tumors are made up of em- 
bryonic astroblasts which tend to form 
themselves about blood vessels, and not in- 
frequently the tumor will be found to con- 
tain spongioblasts and astrocytes, so that 
they are often classed as mixed tumors 
The cells forming the astroblastomas occa- 
sionally contain mitotic figures 

To make a roentgenograpluc diagnosis of 
an astroblastoma would be practically im- 
possible because these tumors are relatively 
uncommon, and, although they may calcify, 
the deposit is apt to be without distinguish- 
ing characteristics, and furthermore the 
history will strongly suggest a ghoblastoma 
multiforme There may or may not be 
evidences of increased intracranial pressure 
or a shift of the pineal gland An studies 
will be of no aid m a differential diagnosis 
but will merely show the presence of a 
tumor 

X-radiation would be expected to be of 
about the same efficiency m the treatment 
of an astroblastoma as it would be in the 
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treatment of a glioblastoma multiforme tory perhaps covering years, one would be 
The presence of mitotic figures m some of justified m making a highly probable diag- 
the astroblasts would, of course, suggest a nosis of an oligodendroglioma It might be 
moderate degree of radiosensitmty The mentioned that in spite of the calcification 
tumors should be treated because their being as a rule perivascular, it will not ap 
complete surgical removal is rarely if ever pear as double convoluted streaks such as 
accomphshed The treatment should be are seen m the blood vessel anomalies 
prolonged and vigorous Radiotherapy of these tumors is not as 

The oligodendroglioma is a compara- successful as might be expected, because 
tively rare form of tumor constituting there are very few cells which show mitotic 
about 4 per cent of all the ghomas It is a figures, but, as in the case of the astroeyto- 
tumor found with but few exceptions m the mas, it will slow the growth in case of in 
cerebral hemispheres of adults of from forty complete surgical removal or inaccessi 
to fifty years of age This is rather odd bihty It is also a strongly advisable proce 
when we consider the fact that the ohgo- dure because not infrequently when one of 
dendroghal cells are rapidly growing at and these ghomas recurs it does so m an altered 
shortly after birth, but tumors do not de- and much more mahgnant and perhaps ata 
velop until the cells are almost inert and vis tic form 

practically homologous with the Schwann The spongioblastoma polare is a tumor 
cells , however, they lose their propensities which occurs with about the same per 
for rapid growth, for the oligodendroglioma centage frequency as the oligodendroglioma 
is a very slow growing tumor, about on a but it is very rarely found in patients much 
par with the astrocytoma beyond the age of adolescence It is very 


The tumors are solid, not apt to become 
cystic or degenerate, and although not en- 
capsulated they are fairly well demarcated 
from the surrounding brain tissue They 
are not very vascular and are rather prone 
to calcify The calcification is usually 
found to be perivascular and, therefore, 
will appear in the roentgenogram as streaky 
or somewhat flocculent shadows Opera- 
tive success and survival periods for these 


slow growing and has as its site of election 
the cerebral axis and brain stem It is the 
most common form of glioma found in- 
volving the optic chiasm, and moreover, 
when found in this location it is frequently 
associated with von Recklinghausen's 
disease (neurofibromatosis) Occasionally 
one of these tumors will be found in the 
cerebellum of a child, and not infrequently 
one will be found m the pons, but in spite 


tumors are quite comparable to those of 
the astrocytomas 

The recognition of an oligodendroglioma 
m the roentgenogram is usually very diffi- 
cult because the changes seen and the his- 
tory will be almost identical with the astro- 
cytomas occurring in adults, and moreover 
as the astrocytoma is by far the more com- 
mon tumor it is much more apt to be the 
correct diagnosis in any case of doubtful 
differentiation However, if one sees a de- 
posit of calcium which seems to be of a 
stnng-hke type, probably following the 
course of blood vessels, which shows a 
flocculent, flaky configuration with or with- 
out pineal gland displacement or evidences 
of an elevation of intracranial pressure m 
addition to a long, slowly progressive his- 


of the consequent enlargement of the pons 
the fourth ventricle will often not be com- 
pressed, so that there will be no increase of 
intracranial pressure These tumors are 
solid, almost avascular, and usually show 
no cystic or degenerative changes, but they 
do occasionally contain deposits of calcium 
wluch can be seen in the roentgenogram 
The recognition of the presence of a spon- 
gioblastoma polare in the roentgenogram 
is based upon several factors, depending 
upon the location of the lesion If calcifi- 
cation were seen in a position close to the 
clivus and obviously in the pons with or 
without evidence of increased intracranial 
pressure, if the patient be young and the 
histoiy long and slowly progressive, such a 
diagnosis would be highly probable Calm- 
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fication near or about the clivus might be 
in a chordoma arising from the ecchordosis 
physaliphora, but such a tumor would be 
apt to have a more malignant and shorter 
history, and moreover, the chordoma is a 
rare tumor The type of calcification is 
not characteristic 

Air injection studies m the presence of a 
tumor of the pons would be expected to 
show a posterior displacement of the fourth 
ventricle, which, of course, could be simu- 
lated by an aneurysm of the basilar artery, 
but the age of the patient would be against 
aneurysm as a diagnosis On the other 
hand, a spongioblastoma polare of the optic 
chiasm would produce atrophy of the sella 
turcica which might involve the entne 
structure or, as is occasionally the case, the 
anterior clmoid processes would be chiefly 
involved with perhaps one showing the 
most atrophy The optic canals often show 
enlargement and atrophy or destruction of 
the walls, with one, as a rule, showing the 
greater change Rarely small deposits of 
calcium might be present in such a tumor 
which could be seen within the shadow of 
the enlarged optic canal These tumors 
may extend far enough aboi e the sella tur- 
cica to block the interventricular foramen, 
and so gn e nse to the signs of a general in- 
crease of intracranial pressure, with separa- 
tion of the sutures and increased depth and 
number of the convolutional markings 
Air studies not infrequently show a small 
filling defect or flattening of the cisterna 
chiasmatis These changes in a child or 
young adult with or without neurofibroma- 
tosis would be strongly presumptive evi- 
dence of the presence of this type of glioma 
Meningeal tumors might simulate these 
changes but the age of the patient would 
practically exclude such a possibility 
Bucconcural pouch tumors should also be 
considered m a differential diagnosis, but 
they do not produce changes in the optic 
canals and they are apt to shou calcifica- 
tion aboi e or at the side of the sella turcica 
Radiotherapy is often the only form of 
treatment possible for a spongioblastoma 
pohrc, because its location usually makes 
it surgically inaccessible X-radiation 


would not be expected to be of much value 
in treating such a slowly growing tumor, 
which contains as few mitotic figures as 
this type of glioma does In fact, with our 
present technic about all we can hope for is 
a slowing of the growth, but this does seem 
to be possible, so that perhaps a year or 
more may be added to the life expectancy 
of the patient 

The ependymomas constitute another 
group of tumors which are but httle less 
common than the two types previously dis- 
cussed They form about 3 per cent of the 
glioma group These tumors are of epen- 
dymal origin and occur in two forms, the 
ependymoma and the ependymoblastoma, 
which can not be differentiated in the 
roentgenogram They occur along the ven- 
tricular yvalls with a predilection for the 
fourth ventricle The tumor is compara- 
tively benign and were it not for its un- 
favorable location one might be present for 
years without giving nse to more than 
minor symptoms, but a tumor of or in the 
fourth ventncle soon becomes a menace to 
life and calls for vigorous action The 
ependymomas often occur in children and 
not infrequently calcify sufficiently to cast 
a shadow m the roentgenogram It might 
be of interest to mention that this form of 
tumor is among the most frequently' found 
in the spmal cord 

The roentgen diagnosis of an ependy- 
moma is dependent upon the finding of 
evidences of increased intracranial pressure 
with or without atrophy' of the sella turcica, 
usually without The patient is almost in- 
variably' a child Calcification, if present, 
will usually' be found as a small fioeculent 
amorphous deposit near the midline in the 
posterior fossa or possibly' near the position 
occupied by the lateral ventricles As cal- 
cification in the pineal gland of a child is 
uncommon, the displacement of this struc- 
ture will rarely' be a factor m making the 
diagnosis, so that without calcification we 
merely ha\e the evidences of increased in- 
tracranial pressure which would not permit 
of making a differential diagnosis Air 
studies are often of great a, alue m the loca- 
tion of these tumors uhich, of course, can 
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be readily outlined if they project into one 
of the ventricles Ependymomas are often 
confused macroscopically with the medullo- 
blastomas Radiotherapy offers but little 
in the treatment of an ependymoma, opera- 
tion should be resorted to as soon as a 
diagnosis can be estabhshed as to its loca- 
tion Then intensive radiation would be 
advisable in the hope of foresta llin g a 
recurrence which is unfortunately not un- 
common 

Tumors of the pineal body are relatively 
rare, less than 2 per cent of all ghomas, and 
may be histologically divided into several 
groups which cannot be differentiated pre- 
operatively The tumors occur at any age 
but are more common in children, asso- 
ciated with precocious sexual development 
Due to their position directly above the 
aqueduct of Sylvius, the patient usually 
succumbs within a comparatively short 


can be offered at present in favor of radio- 
therapy is that it probably will slow the 
growth of the tumor, but so few of these 
tumors are available for any form of 
therapy that as yet our ideas regarding 
such possibilities are largely empirical 
A relatively rare form of tumor is the 
papilloma of the choroid plexus it consti- 
tutes less than 1 per cent of all ghomas 
These papillomas are rarely encountered in 
patients over ten years of age and their site 
of election is the fourth ventricle They do 
not, however, entirely shun the lateral ven 
tncles, and even the third ventricle may 
contain a choroidal papilloma, but this is 
extremely rare and may at times prove to 
be an extension from one of the neighbor 
in g ventricles When such a tumor arises 
m the fourth ventricle it may extend 
through the foramen of Lusehka and give 
nse to the signs of a laterahzed cerebellar 


time as a result of the rapid mcrease of in- 
tracranial pressure In spite of the fre- 
quent tendency of the pineal gland to cal- 
cify, tumors of this structure rarely contain 
calcium 

The roentgen diagnosis of a pineal tumor 
is usually very difficult, if not impossible, 
without air studies The history of a pre- 
cocious child with signs of increased intra- 
cranial pressure would be strongly sugges- 
"tive If calcification be present, its posi- 
tion and size would be strongly confirma- 
tive evidence Air studies would in the 


tumor These tumors may at times be- 
come partly cystic and show degenerative 
tendencies Although the choroidal papil- 
loma is usually included in any discussion 
of the ghomas, it is of interest to note that 
it does not contain any true ghal tissue 
The papilloma itself is comparatively be- 
nign, but its location is unfavorable and 
usually leads to a block of the cerebral 
fluid pathways and a consequent rise of in- 
tracranial tension This is not always true 
of these growths, for one may be present 
without giving rise to any definite symp- 


majonty of cases have to be done by ven- 
tricular puncture, and would probably show 
a bilateral ventnculardilatation withaprob- 
able defect in the posterior portion of a 
large third ventricle 

The surgical attack on a pineal tumor is 
extremely difficult and often impossible, so 
that the survival time for such a case is 
usually but a few months from the onset of 
pressure symptoms Radiotherapy has 
httle to offer these cases, as there is danger 
from intensive radiation of increasing the 
symptoms by producing some edema and 
more complete blocking of the aqueduct of 
Sylvius, therefore, it would be advisable to 
surgically dram the ventricles before insti- 
tuting radiation therapy The best that 


toms for a long time as the tumor grows 
very slowly Occasionally such a tumor 
calcifies and so reveals its presence in the 
roentgenogram If this calcification be 
in a large tumor, it may be possible to 
visualize practically the entire extent of a 
ventricle 

The diagnosis of a choroidal papilloma 
m the roentgenogram would, as a rule, be 
almost impossible without air studies 
When such a tumor occurs in the fourth 
ventricle of a child it would be expected to 
give only the signs of a posterior fossa 
tumor, which are merely those of increased 
intracranial pressure It rarely calcifies in 
a child The history is vague unless the 
blockage occurs suddenly, headache as a 
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rule is the predominant symptom When 
such a tumor occurs m an adult the diagno- 
sis would depend upon fi n d in g a streaky or 
punctate deposit of calcium in the posi- 
tion usually occupied by one of the ven- 
tricles, with or without signs of increased 
intracranial pressure One should be on 
guard against confusing the shadow cast by 
calcification in a large glomus of the choroid 
plexus with a papilloma, although at times 
such a differentiation may present difficul- 
ties In a large percentage of benign 
choroidal calcifications they will be seen to 
be bilateral, which is agamst then- being in 
a papilloma, but, of course, papillomas 
have been found simultaneously m both 
lateral ventricles Air studies will usually 
permit the outlining of these tumors when 
they occur m an adult, but such a tumor in 
the fourth ventricle of a child might well 
defy all our pre-operative diagnostic meth- 
ods to make a differential diagnosis 

Radiotherapy is to be recommended on 
theoretical and practical grounds The 
tumors are, of course, vascular, and x-radia- 
tion has been known evidently to reduce 
the vascularity and hence the rate of 
growth The cytoplasm of the papilloma 
contains mitochondria, and as these minute 
but evidently important cell structures are 
highly radiosensitive we would expect 
radiotherapy to have a definite degenera- 
tive influence on the cells containing them 

There are several other forms of gliomas, 
as can be seen from a study of the chart of 
Figure 1, but they are rare and one would 
have httle hope of bemg able to make a 
pre-operatn e diagnosis Their manifesta- 
tions m the roentgenogram would not 
differ in any distinguishable manner from 
the more common forms which have al- 
ready been discussed, and m fact to which 
they arc, as may be seen from the chart, 
directl} related ’ 

In any large group of ghomas there wall 
be a fairly sizable proportion ivhich will 
have to be grouped as unclassified and 
mixed tumors These complicate consider- 
ably the making of definite pre-operatn e 
and sometimes post-operati\ e diagnoses, 
because the} may simulate at times any of 


the better defined types For this dis- 
cussion, the group of mixed tumors and 
those diagnosed by the finding of cystic 
fluid only were eliminated 

If one has had the fortitude to read this 
article thus far, it must have become evi- 
dent that the pre-operative roentgen diag- 
nosis of the various ghoma types is wellmgh 
impossible, unfortunately it often is, and 
we have to be content with a diagnosis of 
“brain tumor, probably a ghoma ” But as 
time goes on and more and more of these 
cases are studied with the ability to corre- 
late history, clinical findings, and roentgen 
findings, an accurate pre-operative differ- 
ential diagnosis becomes less and less un- 
common 

It may be of interest to mention briefly 
some statistics bearing upon the group of 
tumors gathered together for this discus- 
sion, in spite of the fact that statistics may 
often be more misleading than enlighten- 
ing In the group of astrocytomas, 16 per 
cent were calcified sufficiently to cast a 
shadow on the film, and 70 per cent gave 
definite roentgen evidence of the presence 
of intracranial pathology The cases with 
glioblastoma multiforme showed that 11 
per cent were calcified, whereas 50 per cent 
showed evidences of pathology Seventy 
per cent of the astroblastomas gave evi- 
dence of pathology m the roentgenogram, 
and 40 per cent calcified sufficiently to 
make localization possible Eighty per 
cent of the medulloblastomas gave roent- 
gen evidences of intracranial disease but 
only 3 per cent contained calcium, this 
consisted of one case in which there is still 
some doubt as to its being a pure medullo- 
blastoma Eighty per cent of the oligoden- 
drogliomas were calcified and the same per- 
centage gave evidence of pathology The 
papillomas, a small group, showed that 60 
per cent were calcified, and 100 per cent 
showed evidences of disease Twenty-five 
per cent of the ependymomas were calci- 
fied and 100 per cent showed evidences of 
disease Thirty-three per cent of the group 
of spongioblastoma polares contained cal- 
cium, and 70 per cent showed evidences of 
pathology 
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These percentages are high, chiefly be- 
cause all the cases comprising this group 
had symptoms sufficiently well marked to 
justify operative interference, which, of 
course, means that m each instance the 
tumor had progressed well beyond the in- 
cipient stage In practically 100 per cent 
of those having am studies, positive localiz- 
ing findings were obtained The only ex- 
ceptions were those whose ventricles did 
not fill sufficiently well to permit of an ade- 
quate visualization 

The problem of the xvhy and wherefore 
of tumor calcification might be briefly dis- 
cussed here, it is still unsolved A few 
years ago it was thought that if we could 
encourage intratumoral calcification we 
might be able to add to our abihty to make 
accurate localizations This problem was 
discussed with Dr Walter T mime, who 
suggested trying large doses of calcium and 
vitamin D This was tned on several cases 
of known tumors undergoing radiotherapy, 
but nothing definite occurred Such a test 
is, of course, neither fan nor convincing be- 
cause undoubtedly the tumor metabolism 
is altered by the radiation We have seen 
cases increase their calcium deposit while 
undergoing vradiation on a normal diet 
and without any evident change m the 
blood chemistry A further study of this 
problem might be very interesting 

The problem of radiation therapy of 
bram tumors and the ghomas m particular 
is still unsolved Deery is apparently able 
to show cell changes after radiation in these 
growths, others have been unable to con- 
vince themselves of the possibility of such 
changes I am inclined to believe that 
x-radiatiou can profoundly influence the 
cell activity of bram tumors, and that we 
should by no means abandon this method 
of attack until we have carried out more 
experiments and made a greater effort to 
discover what radiation really is capable 
of accomplishing 

We know that glutathione, which is a 
peptide-like chemical and is found in all 
tissues, is reduced in amount by radiation, 
we also believe that this substance stimu- 
lates mitosis Therefore, it may well be 


that it is the reduction of the glutathione m 
the tissues that reduces tumor growth, and 
we know that as a rule growth is reduced in 
proportion to the mitotic figures present 
If this be true, small repeated doses would 
be indicated m order to keep growth 
quiescent or at a minimum for a long 
period of time so that the tumor cells may 
become senile and degenerate, both due to 
the reduction of the concentration of gluta- 
thione and the effect on the mitochondria 
which seems to have something to do noth 
cell respiration I doubt whether a massn e 
attack on the tumor cells is the method of 
choice, because probably the tumor cells 
are but little less resistant to such an attack 
than the surrounding brain tissue Nature 
has a tendency to compensate for the loss 
of any necessary substance, so that prob 
ably m time glutathione is produced in 
sufficient quantities to overcome the effects 
of radiation This may explain the ulti- 
mate growth of Hodgkin’s lymphogranulo- 
mas after being inhibited for a time by 
radiotherapy, the same with the medullo- 
blastomas Therefore, the problem may 
well be to modify the radiation according 
to the amount of glutathione present and 
keep its concentration at a minimum 
If, as seems likely, radiotherapy is not 
only a physical problem but also a defi- 
nitely chemical one, then it is likefy that 
the chemical change will be optimal at a 
certain temperature If this could be de- 
termined for the ghomas and also for bram 
tissue, it would be conceivably possible to 
mamtam this temperature of optimal activ- 
ity by diathermy or short wave radiations, 
provided the temperature was found to be 
not too high for the tissues to withstand, 
and so make our radiotherapeutie efforts 
much more efficient 

SUMMAR\ 

An attempt has been made to discuss the 
ghomas from the viewpoint of the roent- 
genologist, and to point out how in some 
cases pre-operative differential diagnoses 
may be made m the presence of the better 
differentiated and more common forms of 
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these tumors, and also to add a brief dis- 
cussion of the rationale of radiotherapy 
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STUDY OF THE EFFECT OF SKULL ROTATION ON ROENTGENOLOGICAL 
MEASUREMENTS OF THE PINEAL GLAND 1 
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/p^PACIAL onentation of the pineal has 
received the attention of recent m- 
vestigators with particular reference to 
its importance m localizing masses within 
the cranium Schuller (4), m 1918, was 
probably the first to correlate the calcifica- 
tion of the pmeal with the lateralization of 
a mass “One can also, for example, in 
case of displacement of the shadow of the 
pmeal gland to the right or left of the 
median hne m symmetrically formed skulls, 
conclude the cause of its displacement to be 
pressure on the part of the tumor or trac- 
tion on the part of a brain scar ” 

It was not for some time, however, that 
routine work was done in relating the 
position of the pineal to intracranial 
masses Naffziger (3) appears to have 
been the first to carry out Schuller’s sug- 
gestion in a senes of brain tumors His 
observations concerning pmeal displace- 
ment were limited stnctly to those of the 
anteropostenor films, attempting only the 
lateralization of the lesion “The degree 
of the pmeal shift, as we have termed it, 
lanes considerably A common shift is 
a distance of about one centimeter We 
have, however, found it displaced away 
from the lesion for a distance of 2 5 to 3 0 
centimeters ” He believed that its value 
uas limited to those cases which showed 
increased mtracramal pressure A mid- 
line position of the pmeal under such con- 
ditions of pressure indicated an mfraten- 
tonal position of the mass This wnter 
indicated that he contemplated at some 
time m the future the working out of a 
method of determining the position of the 

' Q ucstlon aro^c in di^ussions with Dr W P 
art' ,\ agcncn, who'*: helpful co-opcration has lent 
much valuable awl in making this stud> 


pmeal on the lateral film which would 
permit the identification of displacement 
m the other two planes of space It re- 
mained, however, for Vastrne and Kinney 
(5) to work out such a method Briefly, 
this method may be described m the 
following manner 

The greatest anteropostenor diameter 
of the skull was obtained, i e , from the 
inner table of the frontal region at its most 
distant pomt from the pmeal to a similar 
point at the occiput They found that in 
normal cases there was a definite range for 
the position of the pmeal along this hne, 
and that m many of their tumor senes 
there was displacement antenorly or pos- 
tenorly in regard to this zone Snmlarly, 
a vertical diameter was obtained by se- 
lecting the most distant pomt at the inner 
table of the vertex of the skull to the floor 
of the postenor fossa, and a normal range 
for the position of the pineal was deter- 
mined The range for normally located 
pmeals for skulls of varying size is best 
shown by means of their graphs While 
the normal cases generally fall within this 
zone, many of the cases of brain tumor 
showed displacement either above, below, 
m front of, or behind this normal zone 
Dyke (2), m 1930, corroborated the 
value of this method m dealing with a very 
large series (nearly 2,000 cases) He called 
attention to the fact that some normal 
cases fell outside of the normal zone as 
estabhshed by Vastme and Kinn ey, the 
number being less than 14 per cent The 
exact error in the method is difficult to 
determine owing to the fact that tumor 
suspects and tumor cases which were un- 
verified w ere included m the senes 
None of these writers discuss the effect of 
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rotation of the skull upon these measure- 
ments except to indicate that rotation 
should be avoided Dyke states “It is 
quite essential to have anteroposterior or 
postero-antenor films exactly straight in 
order to be sure of the pineal shadow 
Minor degrees of rotation on the lateral 
film are of less importance in the measure- 
ments, but ftu; accurate measurements the 
film should show the floors of both anterior 
fossa; superimposed and the descending 
rami of each jaw also superimposed on each 
other ” 

Davis (1), in analyzing the value of pin- 
eal orientation in the diagnosis of tumors of 
the brain, writes “Naturally it is all- 
important to have roentgenograms which 
are taken accurately to be able to detect a 
small shift in position of the calcified 
gland Stereoscopic lateral roentgeno- 
grams of the skull make it possible to 
identify small changes in the position of the 
gland quite readily Sosman uses a pel- 
vimeter fitted with earpieces and a long 
pointer The earpieces are placed m the 
patient’s ears and the head is rotated so 
that the pointer is directed straight up- 
ward at the target of the tube Naffziger 
employs a similar device, with the ear- 
pieces of a stethoscope to insure a proper 
accurate position Often a postero-ante- 
nor roentgenogram will show the position of 
the calcified pineal quite clearly We 


have found the pineal shift to be a lery 
valuable aid m the lateralization of a 
supratentonal lesion Its corroborative 
value in frontal lobe tumors with few 
clinical symptoms is great We have not 
been able to use it as a diagnostic aid in 
locahzmg a tumor in any particular lobe of 
the bram, but as a lateralizmg sign its aid 
cannot be questioned ” 

In our routine work the question has fre- 
quently arisen concerning the value of the 
result obtamed in cases m which either the 
anteroposterior or the lateral film showed a 
slight degree of rotation In many cases 
of bram tumor the anteroposterior film 
would show the pineal on measurement to 
he lateral to the mid-sagittal plane of the 
skull as determined by the midpoint be- 
tween the inner tables of the sides of the 
skull Often no conclusions were drawn 
because of the fact that the head was 
somewhat rotated Such rota bon is highly 
undesirable and, bemg aware of the caution 
urged by the previous investigators, we 
were commonly tempted to discount our 
results if the head showed any rotation 
However, in doing so we frequently won- 
dered if slight degrees of rotation might 
not be permissible without destroying the 
evidence of a pineal which was grossly 
displaced If any degree of rotation was 
permissible, we were interested m finding 
out what this extent might be without 


TABLE I — -EFFECT OF HEAD ROTATION ON PINEAL MEASUREMENTS 
Pineal in Normal Position 


Measurements of Anteroposterior (AP) Film Measurements of Lateral Film of Skull 
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Side of 
Calv to 
Pineal 

Front 

Marker 

to 

Pineal 

Back 

Marker 

to 

Pineal 

Type of 
Rotation 

Deg 

of 

Rotat- 

ing 

Frontal 
Bone to 
Pineal 

| Max 

AP 

Diam of 
Skull 

AP 

0° 

15 5 

7 8 

7 7 

0 

0 

Rotating face 
downward 

0° 

10 3 

18 0 


2° 

15 5 

7 8 

7 7 



j 

4° i 

10 2 

18 0 


4° 

15 5 

7 7 

78 

1 0 

MM 

— 

8° 

10 I j 

I / 9 

* 

6° 

15 5 

7 8 

7 7 

1 5 

i i 



10 0 

17 8 


8° 

15 4 

7 8 

7 6 

1 7 

1 3 


20° 

9 7 

17 4 


10° 

15 4 

7 G 

7 8 

2 5 

1 6 

Rotating occiput 

downward 

4° 

8° 

10 1 

10 2 

17 9 

18 0 


15° 

15 5 

7 7 

i 



— 1 

— 

12° 

20° 

10 1 

10 2 

17 9 

17 9 
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vitiating results We started this investi- 
gation feeling very certain that any con- 
siderable degree of rotation would throw 


of the calvarium m place (target-film dis- 
tance, 30 inches) 

The results of this preliminary test 



Fig 1 Radiopaque pineal oriented within cranium of dried skull 
showing manner of maintaining position of the skull during the ex- 
posure The round shaft which rotates within the collar of the stand- 
ard and a protractor scale furnished a suitable means of changing the 
degree of rotation at will 


our measurements vastly off, but we did 
wish to find out if a minor degree really 
invalidated the measurements 

Our curiosity led us to set up a skull of 
normal shape (linear index S4), with a 
pineal of lead properly oriented according 
to Vastme and Kinney measurements 
(Fig 1) The skull was 16 cm in length 
with a bipanetal diameter of 15 5 centi- 
meters It was fastened to a support as 
shown in the illustration, with a protractor 
scale to indicate the degree of rotation 
employed Having obtained a film free of 
rotation, the head was then turned through 
increasing degrees of rotation For the 
first test the skull w as placed m the antero- 
posterior position 

Markers were placed at the mid-lme on 
the forehead and the occiput to give us 
additional information concerning the 
change in relationships between the posi- 
tion of the pineal and these two markers 
These markers, which were opaque, were of 
different shapes to distinguish them from 
one another and also from the pineal gland 
1 wo, 4 6 S, 10, and 15 degrees of rotation 
were used, m each case obtaining a radio- 
graph with the pineal and opaque markers 


(Table I), which were somewhat'of a sur- 
prise to us, yielded the following data 
Without rotation, the pineal fell at the 
mid-sagittal plane as would be expected 
The measurements from the pineal to 
either side of the skull (inner table) were 
7 S cm and 7 7 centimeters The total 
transverse width of the skull W T as the sum 
of these two, or 15 5 centimeters As will 
be observed these measurements are within 
1 mm when the center of the pineal is 
employed as the measuring point With 
two degress of rotation the transverse di- 
ameter remained unchanged and the meas- 
urements concerning the nndposition of 
the pineal likewise remained unaltered 
The pineal did not shift to one side of the 
mid-hne providea the midpoint along the 
maximum transverse diameter w r as taken 
as the criterion It should be noted, how- 
ei er, that, due to their location in regard to 
the center of rotation, the opaque markers 
on the front and back of the head were 
separated from the pineal, the anterior one 
falling to one side of the pineal and the 
posterior one to the other Using four and 
six degrees of rotation, the pineal still fell 
at the nnd-pomt between the most distant 
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points of the inner table As the rotation 
increased the opaque markers on the front 
and back portions of the head showed more 
separation from the pineal, the anterior one 
showing the greater amount due to the 
fact that the latter was farther from the 
film At 8, 10, and 15 degrees there was 
relatively httle difference in the transverse 
diameter of the skull This did not exceed 
1 mm , which represented an error possibly 


due to measurement alone rather than to 
any actual change in the transverse di- 
ameter At 15 degrees the experiment 
was stopped because the extent of the rota- 
tion was so excessive that it would exceed 
any amount of rotation which would e\ er 
be encountered, even under poor conditions 
of technic 

The observation is striking that, regard- 
less of any ordinary amount of rotation, 


TABLE II — EFFECT OF BEAD ROTATION ON PINEAL MEASUREMENTS 


Pineal Displaced 1 cm to Right of Mid line 


Anteropostero and Postero-antenor Measurements 


Measurements of Lateral Film 
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neither the maximum transverse diame- ployed, in which the pineal was displaced 
ter of the skull nor the position of the laterally, anteriorly, posteriorly, superiorly, 
pineal along this maximum transverse and infenorly, to determine if displace- 



Fig 2 
rotation 


Tracings of lateral films of experimental skull films (I) without rotation, (2) 8 
The measurements do not change appreciably until 12° has been exceeded 


rotation, (3) 12“ 


diameter changes The anterior and 
posterior markers, as would be expected, 
showed increasing separation from one 
another and from the pineal as rotation 
occurs It is important to recognize the 
advantage of usmg the maximum trans- 
verse diameter of the skull in determining 
lateral displacement rather than any points 
at the brow or occiput 

Experiments were also earned out em- 
ploying the postero-antenor rather than 
the anteropostenor position to determine 
if reversing the position of the head would 
alter results This was found to have no 
appreciable effect Lateral films were 
next obtained, turning the head 4, S, 12, 
and 20 degrees No change in the antero- 
posterior diameter of the skull exceeding 2 
mm occurred until 12 degrees of rotation 
were employed The anteropostenor di- 
ameter of the skull and the distance from 
the frontal bone to the pineal likewise 
changed very little It will be noted that 
until the extent of rotation employed m 
these experiments, the position of the 
pineal is not matenally altered along the 
maximum anteropostenor diameter of the 
skull (Table I) Such rotation as is apt to 
occur m routine work does not invalidate 
the results if the pineal is in normal posi- 
tion 

It next became important to learn if a 
displaced pineal would be recognized in the 
presence of rotation Similar expen- 
mental conditions of the skull vere em- 


inent in these two planes of space could 
still be identified Table II lists the 
results when the pineal was displaced 1 
cm to the right of the mid-hne Inde- 
pendent of the position employed m secur- 
ing films (whether the brow or occiput was 
down against the film) and the direction of 
the rotation, the position of the pineal 
remained essentially unchanged, provided 
measurement was taken along the plane of 
the maximum transverse diameter The 
distances between the front and back 
markers and the pineal changed constantly 
with the degree of rotation It is obvious 
that a pineal displaced to the right of the 
mid-line will appear to the right of both the 
front and back markers of the skull in un- 
rotated skulls If rotation occurs, the de- 
gree of separation between the marker and 
the pineal will vary according to the direc- 
tion in which the head is turned, and as 
rotation increases the distance between one 
of the two markers and the pineal will de- 
crease until they are superimposed and 
finally the pineal will be observed to be on 
the opposite side of this marker as the ro- 
tation becomes extreme The placing of 
markers at the mid-line over the forehead 
and over the occiput does not appear to be 
desirable, therefore, for the identification of 
pineal displacement On the other hand, 
one has a very easy method of determining 
pineal displacement by locating the mid- 
point of the maximum trans\ erse diameter 
of the skull, and determining displacement 
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directly by this method The position of a 
pmeal interpreted in this manner, inde- 
pendent of any rotation which may be 
present, will be correctly placed, i e , a 
pmeal which is to the right of the mid- 
sagittal plane of the skull will appear to the 
right of the midpoint of the maximum 
transverse diameter of the skull whether 
rotation is present or absent 

Similar tests were earned out, employing 
the lateral position of the skull Films 
obtained with the pmeal m normal position 
(Table I) show no appreciable alteration of 
the position of the pmeal when either the 
face or occiput is rotated downward to- 
ward the film through 4, S, and 12 degrees 
The changes m the anteropostenor di- 
ameter of the skull are likewise unimpor- 
tant, until the rotation exceeds 12 degrees 
(Fig 2) Even when the left lateral aspect 
of the skull is placed against the film, with a 
pmeal displaced 1 cm to the nght of the 
mid-sagittal plane (Table II), rotation of 
the head produces no significant changes 


The displacement thus far discussed 
pertains entirely to lateral displacement of 
the pineal from the mid-sagittal plane of 
the skull Other experiments were earned 
out, however, orienting the pineal 1 cm 
anterior to its normal position, obtaining 
films with 4, 8, 12, and 20 degrees of rota 
tion, alternately rotating the face and the 
occiput downward The data shown m 
Table III mdicate that it is impossible b) 
means of rotation such as may occur in rou- 
tine radiography to make a pineal which is 
either anterior or posterior to its normal 
position to appear within the normal zone 
or to reverse the direction of its displace- 
ment A pineal which is anterior to its 
normal position will continue to appear m 
this position, independent of rotation of the 
skull Over 12 degress of rotation are 
necessary before there is any appreciable 
change, either in the anteroposterior di- 
ameter of the skull or in the measurements 
of the pmeal gland 

WTeu the pineal was displaced upward or 


TABLE III — EFFECT OF HEAD ROTATION IN PINEAL MEASUREMENTS 
(lateral SKULL films) 

Pmeal Displaced Forward 1 cm 


Pineal Displaced Downward 1 cm 


Position 

Degree of 
Rotation 

Frontal 
Bone to 
Pmeal 

Maximum 

Antero- 

postenor 

Diameter 

j Position 

Degree of 
Rotation 

Vault to 
Pineal 

Vertical 
Diameter 
of Skull 

Rotating rt face 
downward 

0° 

9 4 

17 7 

Rotating base 
downward 

0° 

8 5 

13 5 


4° 

9 4 

17 7 

1 

4° 

8 5 

13 0 



9 4 

17 7 


8° 

8 5 

13 7 



9 4 

17 8 


12° 

S 5 

14 0 


to 

O 

o 

9 3 

17 5 


20° 

8 3 

14 2 

Rotating occiput 

4° 

9 4 

17 7 

Rotating vault 

downward 

4° 

8 0 



S° 

9 4 

17 5 


s° 

8 5 



12° 

9 3 

17 3 

_ 

12° 

HUI 



20° 


10 9 


20° 

e b | 

HfiSiH 

Pineal Displaced Backward 1 cm 

Pmeal Dis 

placed Upw 
1 

ard 1 cm 

1 
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Fig 3 Anteroposterior films of normal adult male, showing effect of rotation of the head The pineal was 
densely calcified and could be readffj identified regardless of the degree of rotation The radiograph at the 
left shows the skull without rotation, the middle one with a slight degree of rotation, and the one on the right 
rntli marked rotation The distances from the pineal to either side of the skull do not vary more than 2 mm 
(normal variation), regardless of the degree of rotation 


downward along the vertical axis of the 
skull it was important to determine if 
rotation of the skull, turning the base or 
the vault downward toward the film, 
would change the measurements materi- 
ally Our tests indicate that while some 
slight changes occur in the vertical di- 
ameter of the skull, these changes are not of 
material consequence until 12 degrees of 
rotation are obtamed We are forced, 
therefore, to the conclusion that the pineal, 
which is displaced to one side of the mid- 
sagittal plane of the skull or displaced to 
the anterior, posterior, upward, or down- 
ward, will continue to show similar dis- 
placement of approximately the same de- 
gree of magnitude ev en when the direction 
of rotation is a favorable one to possibly 
alter the relationships In general, w r e 
may say that 12 degrees of rotation and in 
many instances more than this are neces- 
sar) before an) definite change occurs and 
even when such changes become apparent 
its degree is of such slight magnitude that 
it w ould not mislead one in misinterpreting 
its position 

In interpreting anteroposterior or pos- 


TABLE rv — PINEAL MEASUREMENTS OB- 
TAINED FROM ROUTINE ANTEROPOSTERIOR 
AND POSTERO-ANTERIOR FILMS OF NORMAL 
SKULLS SHOWTNG NO ROTATION 



Max 

Midpoint 

Inner Table 


Trans 

of Trans 

to Pineal 

Case 

Diam 

Diam 

R 

L 

1 

15 9 

8 0 

7 9 

8 0 

2 

17 0 

8 5 

8 5 

8 5 

3 

16 8 

8 4 

8 5 

8 3 

4 

16 1 

8 1 

8 1 

8 0 

5 

16 7 

8 4 

8 3 

8 4 

6 

18 0 

9 0 

9 0 

9 0 

7 

16 7 

8 4 

8 5 

8 2 

8 

17 4 

8 7 

8 8 

8 6 

9 

16 4 

8 2 

8 1 

8 3 

10 

16 1 

8 1 

8 0 

8 1 

11 

16 6 

S 3 

8 3 

8 3 

12 

16 8 

8 4 

8 5 

S 3 

13 

16 2 

8 1 

S 1 

8 1 

14 

16 6 

S 3 

8 3 

8 3 

15 

16 5 

8 3 

S 2 

S 3 

16 

16 0 

8 0 

8 0 

8 0 

17 

17 4 

8 7 

S 8 

8 0 

IS 

17 6 

8 8 

S 8 

8 8 

19 

IS 0 

9 0 

8 9 

9 1 

20 

17 2 

8 6 

S 5 

S 7 

21 

17 6 

8 S 

8 S 

S S 

22 

17 S 

S 9 

9 0 

8 S 
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directly by this method The position of a 
pineal interpreted in this manner, inde- 
pendent of any rotation which may be 
present, will be correctly placed, t e , a 
pineal which is to the right of the mid- 
sagittal plane of the skull will appear to the 
right of the midpoint of the maximum 
transverse diameter of the skull whether 
rotation is present or absent 

Similar tests were earned out, employing 
the lateral position of the skull Films 
ob tamed with the pmeal in normal position 
(Table I) show no appreciable alteration of 
the position of the pmeal when either the 
face or occiput is rotated downward to- 
ward the film through 4, S, and 12 degrees 
The changes in the anteropostenor di- 
ameter of the skull are likewise unimpor- 
tant, until the rotation exceeds 12 degrees 
(Fig 2) Even when the left lateral aspect 
of the skull is placed against the film, with a 
pmeal displaced 1 cm to the right of the 
mid-sagittal plane (Table II), rotation of 
the head produces no significant changes 


The displacement thus far discussed 
pertains entirely to lateral displacement of 
the pmeal from the mid-sagittal plane of 
the skull Other experiments were earned 
out, however, orienting the pineal 1 cm 
anterior to its normal position, obtaining 
films with 4, 8, 12, and 20 degrees of rota- 
tion, alternately rotating the face and the 
occiput downward The data shown in 
Table III indicate that it is impossible bj 
means of rotation such as may occur in rou- 
tine radiography to make a pmeal which is 
either anterior or posterior to its normal 
position to appear within the normal zone 
or to reverse the direction of its displace 
ment A pmeal which is anterior to its 
normal position will continue to appear in 
this position, independent of rotation of the 
skull Over 12 degress of rotation are 
necessary before there is any appreciable 
change, either m the anteropostenor di- 
ameter of the skull or in the measurements 
of the pmeal gland 

When the pmeal was displaced upward or 


TABLE III— EFFECT OF HEAD ROTATION IN PINEAL MEASUREMENTS 
(LATERAL skull films) 


Pineal Displaced Forward 1 cm Pineal Displaced Downward 1 cm 


Position 

Degree of 
Rotation 

Frontal 
Bone to 
Pineal 

Maximum 

Antero- 

postenor 

Diameter 

j Position 

Degree o 
Rotation 

Vault to 
Pineal 

Vertical 

Diameter 

of Skull 

Rotating rt face 
downward 

0° 

9 4 

17 7 

| Rotating base 
} downward 

0° 

8 5 

13 6 


4° 

9 4 

17 7 

| 

4° 

8 5 

13 6 


8° 

9 4 

17 7 

| 

S° 

8 5 

13 7 


12° 

9 4 

17 S 

J 

12° 

8 5 

14 0 


20° 

9 3 

17 5 

[ 

20° 

8 3 

1 14 2 

Rotating occiput 
downward 

4° 

9 4 

17 7 


4° 

S 6 

13 7 


8° 

9 4 

17 5 


s° 

8 5 

13 6 


■gym 


17 3 


12° 

8 5 

13 5 


HywBra 

16 9 


20° 

8 5 

13 7 

Pineai Displaced Backward l cm 

pineal Displaced Upward J cm 

Rotating rt face 
downward 

0° 

11 1 

17 7 

Mjwmggjjm 

0° 

7 9 

13 S 


4° 

11 2 

17 S 

l 

4° 

7 9 

13 8 


8° 

11 2 

1.7 0 . 


8“ 

r? i- 

13 0 


12° 

11 2 

17 8 | 




13 0 


20° 

10 9 

17 7 


HE&BIHl 

KpSi 

14 1 

Rotating occiput 

4° 

11 1 

17 7 

Rotating base 

downward 

BMmi 


ifywj 


8° 

11 0 

17 5 



MMiyi 

ttkuvs 


12° 

11 0 

17 6 

1 

12° 

BHh 

ausmm 


20° 

mm 

16 7 

— 

20° j 


14 I 
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the turning should not be considered sig- 
nificant In reviewing some of our recent 
skull radiographs we set aside all those ap- 
parently normal cases showing calcified 
pineals on either the anteroposterior or 
postero-antenor films These were di- 
vided into two groups (Tables TV and V), 
those in which no rotation of the head was 
present and, secondly, a group m which 
some degree of rotation was present The 
amount was m most cases of a slight de- 
gree, though in six out of 20 cases the 
amount of rotation was considerable In 
no case, however, did the degree of rotation 
approach that observed in the experimental 
dried skull A senes of 22 normal cases 
without any rotation showed a maximum 
difference of 2 mm in the measurements 
between the sides of the skull and the 
pmeal In a senes of 20 skulls m which 
rotation was present, 2 mm likewise was 
the maximum difference in the measure- 
ments on the two sides It would appear 
quite safe, therefore, to assume that differ- 
ences of 2 mm should not be interpreted as 
due to pmeal displacement and, secondly 
that, regardless of any slight degree of ro- 
tation which may be present, no allowance 
need be made for rotation 

The rationale underlying these relation- 
ships is best explained by means of me- 
chanical diagrams Figure 4 shows the 
effects of rotation of a brachycephalic skull 
on the projected pineal measurements of 
the film It will be noted that m this skull 
at least 15 degrees of rotation are required 
before the projected measurements are 
altered Figure 5 shows a similar result 
with a dolichocephalic skull The effect 
of rotation is more pronounced in a skull 
with a long anteroposterior diameter, but, 
in spite of tins effect, over 10 degrees of 
rotation are required before materially 
affecting results E\en at 15 degrees the 
proportional relationships of the pmeal 
virj only 1 per cent from those obtained in 
the true lateral position 

CONCLUSIONS 

1 A study of the effect of rotation of 
the head upon pineal orientation has been 


made employing the anteroposterior, pos- 
tero-antenor, and lateral positions of the 
skull 

2 A pmeal located in normal position 
will not appear displaced on the antero- 
postenor or postero-antenor film even m 
the presence of rotation of the head such as 
might occur m routine radiography, pro- 
vided the midpoint of the maximum trans- 
verse diameter of the skull is accepted as 
the entenon to determine the displace- 
ment 

3 A pmeal displaced laterally will be 
correctly interpreted as to direction and 
extent of displacement m the presence of 
rotation if this same entenon is employed 

4 Measurements of the lateral film 
indicate that those showing rotation not 
exceeding 12 degrees may be interpreted 
and the position of the pmeal may be 
determined directly by the usual measure- 
ments without making any allowance for 
the rotation 

5 These findings have proven to be 
reliable for pineals winch have been dis- 
placed along either of the two planes of 
space relating to the lateral film, 7 e , along 
the anteropostenor or vertical diameters of 
the skull 

6 In determining lateral displacement 
of the pmeal by means of the anteropos- 
tenor or postero-antenor films an allow- 
ance of 2 mm m making measurements on 
either side of the midpomt of the maxi- 
mum transverse diameter of the skull has 
been found desirable in routine work to 
allow for slight mechamcal errors which 
anse in making measurements and minor 
vanations m skull symmetry 
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TABLE V — PINEAL MEASUREMENTS OB- 
TAINED FROM ROUTINE ANTEROPOSTERIOR 
AND POSTERO-ANTERIOR FILMS OF NORMAL 
SKULLS SHOWING ROTATION 


Case 

Max 

Trans 

Diam 

Mid 

point 

Trans 

Diam 

Inner Table 
to Pineal 

Extent of Rotation 

R 

L 

1 

16 6 

8 3 

8 4 

8 2 

Considerably turned 

2 

17 5 

8 8 

8 8 

S 7 

Slightly turned 

3 

17 0 

8 5 

8 5 

8 6 

Slightly turned 

4 

16 2 

8 1 

S 1 

8 1 

Slightly turned 

5 

17 3 

8 7 

S 7 

8 6 

Slightly turned 

6 

10 9 

8 5 

S 4 

8 5 

Slightly turned 

7 

16 4 

8 2 

8 2 

8 2 

Slightly turned 

8 

17 2 

8 6 

8 5 

8 7 

Considerably turned 

e 

16 8 

8 4 

8 4 

8 4 

Considerably turned 

10 

17 6 

8 8 

8 7 

8 9 

Slightly turned 

li 

16 2 

8 1 

8 2 

8 0 

Slightly turned 

12 

18 1 

9 1 

9 0 

9 1 

Slightly turned 

13 

17 2 

8 6 

8 6 

8 5 

Slightly turned 

14 

16 8 

8 4 

8 4 

8 4 

Considerably turned 

15 

18 2 

9 1 

9 2 

9 0 

Slightly turned 

16 

17 2 

8 6 

8 6 

8 6 

Slightly turned 

17 

16 8 

8 4 

8 4 

8 4 

Considerably turned 

18 

17 3 

8 7 

8 7 

S 6 

Slightly turned 

19 

16 7 

8 4 

8 5 

8 2 

Considerably turned 

20 

15 9 

8 0 

7 9 

8 0 

Slightly turned 


tero-antenor films no displacement of the 
pineal should be considered unless the dif- 
ference between the measurements ob- 
tained between the pineal and the two 
sides of the skull exceeds 2 millimeters 
Such precautions are found not only neces- 


sary in practical work but this would ap- 
pear desirable from a theoretical stand- 
point smce one cannot assume that the 
center point of calcification always repre- 
sents the center of the pineal and further- 
more it is unsafe to assume that the two 
sides of the cranium are strictly bilaterally 
symmetrical We have found from ex- 
perience that variations of 2 mm or less 
should be considered normal 
To illustrate the effect of rotation in 
actual clinical work the skull films of a pa- 
tient are shown m Figure 3 This indi- 
vidual was selected because on examination 
he showed a very opaque pineal and be- 
cause there was no history suggestive of 
any space-occupying mass within the brain 
The first film was obtained without any 
rotation of the skull, the pineal was found 
to be S 5 cm from the right side of the cal- 
varium and S 4 cm from the left side 
The head was then intentionally turned to 
a slight degree and measurements of S G 
and S 4 cm , respectively, were obtained 
The head was finally turned to an extreme 
degree, in fact, to an extent that would not 
be permitted in routine radiography of the 
skull Ex r en with a high degree of turn, 
the pmeal oriented itself very close to the 
midpoint along the transverse diameter, 
te , S5 cm from the right side of the cal- 
vanum and S 4 cm from the left The 1 
mm of difference obtained in the course of 
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metal of low vapor pressure at high tempera- 
tures so that the anode will not volatilize 
and deposit a coating of metal on the bowl 
of the x-ray tube ( tungsten , tantalum, and 
platinum possess these properties, tungsten 
bemg superior) 

Transformers — The essential parts of a 
high voltage transformer consists of two 
separate coils of wire wound around a soft 
iron core One coil of a comparatively 
small number of turns of wire of rather 
large diameter is connected to the incoming 
voltage and is called the primary, the 
other coil, consisting of a large number of 
turns of rather fine wire, is called the secon- 
dary In such a transformer, the voltage 
is transformed from low to high, and at the 
same tune the current changes from high 
through the primary to small through the 
secondary In a filament transformer, in 
which the incoming voltage is reduced, the 
primary coil has a greater number of turns 
compared to the secondary coil 

If an alternating current is sent through 
the primary coil and the secondary coil 
makes a closed circuit, a current will be 
generated m the secondary coil The 
current in the secondary coil is an induced 
current from the current in the primary 
coil Since the current m the primary coil 
is changing its direction 120 tunes a second, 
in a GO-cycle alternating current source, 
the magnetic field of force which always 
surrounds a wire carrying a current and 
perpendicular to the wire, also changes in 
magnitude In an alternating current, the 
current rises from zero to a maximum, 
dropping to zero m 1 / tta part of a second 
in the next 1 Vo part of a second the current 
reverses its direction, agam starting at 
zero current, rising to a maximum, and 
then back to zero, making a complete cir- 
cuit in Yen of a second Since the mag- 
netic field of force, generated in the pn- 
mar) coil, changes in magnitude m the 
same manner as the alternating current, 
an alternating current of the same type is 
induced in the secondary coil Therefore, 
a changing magnetic field of force is re- 
sponsible for induced currents 
Where it is neeessaiy to ha\e a direct 


current source, a motor generator can be 
used to produce an alternating current, 
and with an alternating current source, the 
voltage can be transformed Since an 
induced current can be produced m the 
secondary coil of a transformer because of 
a changing magnetic field of force, any- 
thing that might interrupt a direct cur- 
rent connected to the primary of the trans- 
former would also interrupt the magnetic 
field of force, causing a change m magni- 
tude from a maximum to zero If the 
current can be interrupted many times a 
second, then a workable induced current 
can be generated m the secondary coil 
Interrupters have been and are still used to 
interrupt duect current sources in order to 
obtain a changing magnetic field 

A moving magnetic field from a magnet 
will mduce a current m a coil of wire This 
can be demonstrated by moving a magnet 
inside a coil of wue connected to a galva- 
nometer Every movement of the magnet 
will be indicated by a reading of the 
galvanometer If the north pole of a 
magnet be thrust downward m the coil, the 
reading on the galvanometer may be to the 
right, and if the magnet is pulled upward 
out of the coil, the reading of the galva- 
nometer will be to the left It is seen, there- 
fore, that any changing magnetic field of 
force about the secondary of a transformer 
will induce an alternating current in the 
secondary coil 

The voltage produced m the secondary 
coil compared to the voltage in the primary 
coil is approximately proportional to the 
number of turns of wire of the secondary to 
the number of turns of the primary coil 
It is, therefore, possible to have a trans- 
former increase the primary voltage, as 
happens in the high voltage transformers 
for producing a voltage on the target of the 
\-ray tube, and m a low voltage trans- 
former for reducing the voltage to be ap- 
plied to the filament of the x-ray tube 

The secondary coil of the high voltage 
transformer is usually grounded half-way 
between the terminals Approximately 
half of the total voltage between the termi- 
nals of the transformer is above and half 
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PART I — PRODUCTION OF X-RAYS 

|||EGINNING with the terminals of the 
switch-box and ending with the x-ray 
target, an attempt will be made to give 
important intervening steps m the produc- 
tion of x-rays 

X-ray Tithes — An x-ray tube is a glass 
envelope, or bulb, containing a filament 
and anode sealed mto the glass and so 
placed that the filament is opposite the 
anode In order to produce x-ray tubes 
which will withstand the bombardment of 
a target with fast moving electrons, all 
metallic parts before being sealed mto the 
x-ray tube must be treated with heat in a 
vacuum furnace The x-ray tube, con- 
taining all parts sealed mto the bulb, is 
then placed m a furnace and the bulb 
sealed to a vacuum pumping system The 
temperature of the furnace is increased and 
maintained at a pomt just below the tem- 
perature at which glass begins to soften 
The temperature is maintained for a mat- 
ter of hours m order to liberate the oc- 
cluded gases of the glass walls The 
terminals of the x-ray tube are connected 
to a high voltage energizing unit, and as 
the voltage is increased on the target, the 
gases hberated by the hot filament, the 
target and any occluded gases from the 
walls of the x-ray tube are pumped out of 
the bulb This process is kept up, gradu- 
ally increasing the voltage on the target, 
until there is no more gas hberated after 
prolonged operation at voltages and milli- 
ampere currents greater than the ratings of 
the x-ray tube 

Cathode — The size of the focal spot is 
governed by the diameter and shape of the 
spiral filament and also the relative posi- 
tion of these with respect to the target 
In a fine focus tube, the filament is placed 
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farther back m the focussmg cylinder 

The focus of x-ray tubes designed for 
therapy have been made divergent by 
Coohdge in projecting a molybdenum pm 
through the center of the filament 

The line focus with an anode face at 20 
degrees mstead of the conventional 45 de- 
grees, makes possible an x-ray tube of 
greater capacity with the retention of the 
fine definition of a smaller round focus tube 

Metal disks about the filament are in- 
tended to intercept stray electrons from 
striking the glass 

Choice of A node — Less than 1 per cent 
of the kinetic energy {]4 mv ! ) is consumed 
m producing x-rays by the impact of elec- 
trons at the face of the target of an x-ray 
tube, and more than 99 per cent of the ki- 
netic energy goes into heat The capacity 
of an x-ray tube depends upon the dissipa- 
tion of heat from the target A fine focus 
x-ray tube will not have as high rating as to 
voltage and milhampere current as a broad 
focus tube In a fine focus tube, the heat 
is concentrated over a smaller area of the 
target than m a broad focus tube An in- 
crease of voltage will cause a greater quan- 
tity of heat to be developed m the target 
because the velocity of the electrons is 
increased As the milliampere current is 
increased, a greater number of electrons 
strike the target, hence more heat is de- 
veloped 

The choice of anode depends upon (1) 
metal of high atomic weight, because the 
quality of x-rays from a target is a function 
of the atomic weight, (2) metal of high 
melting point so that the target may with- 
stand the greatest amount of heat and 
therefore insure a higher capacity x-ray 
tube, (3) metal of high thermal conductivity so 
that the heat that is generated wall be dissi- 
pated as quickly as possible and therefore 
insure a greater capacity x-ray tube, (4) 
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nal of conductor A, current will pass across 
the junction to No 1, from No 1 to No 2 
brush through a conductor, across to X 


manner, the target mtermittmgly carries a 
positive charge of electricity The disk, 
toroids, or cross-arms are so set on the 



Fig 3 Full wa\e rectification and constant potential 


through to the target of the x-ray tube 
The attraction of the electrons from the 
filament to the target conducts the current 
across to the filament, to Z, across the 
space to No 4 brush, through the conduc- 
tor to brush No 3, across to Y and back to 
the transformer by way of conductor B 
While the alternating current is changing m 
direction, the rectifying disk has made V « 
of a revolution, placing brush No 1 m the 
position of brush No 2 in reference to 
terminal A”, which is connected to the 
target Brushes 2, 3, and 4 have also ad- 
vanced 7< of a re\ olution, as will be shown 
m Part 2 Due to the change m the direc- 
tion, the alternating current is passing up- 
ward through transformer conductor B, 
across to brush No 2, through a conductor 
to brush No 1, across to A', to the target 
and filament of the \-ra> tube and to the 
terminal Z, across to brush No 1, through 
the conductor to brush No 4, across to TP, 
the terminal of the transformer In tins 


shaft of the synchronous motor that each 
peak of the alternating current half-cycle is 
conducted to the target 

There is an interval of time during which 
brush No 1, passing from TP to X, is not 
conducting current from either W or X 
The rectifying disk is so arranged on the 
shaft of the synchronous motor that during 
the interval when there is no current bemg 
conducted, the voltage has passed the 
positive peak, through zero and on the way 
to the negative peak Brush No 2 begins 
to conduct current from Y before the nega- 
tive peak is reached Tins arrangement 
insures maximum peak voltage rectifica- 
tion and maximum output of radiation 
VaL'c Tube Rectification Half-wave — 
W ith half-wave rectification, two valves 
are used and are connected into the high 
\ oltage circuit in such a manner that only a 
positive potential can reach the target 
Only the positive phase of the alternating 
current is used m the production of x-rays , 
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below ground potential This method of 
construction requires less oil insulation and 
hence a smaller container for high voltage 
transformers 




Fig 1 Part 1 {above). Part 2 {below), Me 
chanical Rectification 


Controls —A control unit consists of an 
auto-transformer and resistance for the 
purpose of varying the voltage reaching the 
terminals of the high voltage transformer 
A meter registers the voltage variation and 
is sometimes called a potential indicator, 
which enables the operator to determine 
how constant the primary voltage is mam- 
tamed while the x-ray machine is operating 
By maint ainin g a constant primary volt- 
age, the operator is insured of a constant 
high voltage, excluding leakages due to 
poor insulation, etc , m the high voltage 
circuit 

The filament control vanes the voltage 
apphed to the primary of the filament 
transformer and, m turn, controls the tem- 
perature of the filament 

Tn me chani cally rectified x-ray ma- 
chines, a polanty meter indicates whether 
or not the positive phase of the rectified 


current is apphed to the target of the 
x-ray tube 

Rectification — The high voltage alter- 
nating current leaving the terminals of a 
high voltage transformer is connected di- 
rectly to the terminals of an x-ray tube, the 
target becoming alternately positive and 
negative every 1 / m part of a second This 
is the arrangement employed with self- 
rectifying units such as portable units, or 
high voltage umts whereby two tubes are 
operated from the terminals of the same 
transformer 

The current can be rectified mechanically 
by rotatmg insulating disks, toroids, or 
cross-arms operating on a shaft connected 
to a synchronous motor which operates in 
synchronism with the phase changes of the 
alternating current There are four col- 
lecting brushes, or shoes, on the insulated 
rectifiers, brushes one and two are con- 
nected together with an electrical conduc- 
tor, and brushes three and four are con- 
nected together with an electrical conduc- 
tor The brushes are set m such a maimer 
as to collect the crest of the alternating 
wave The crest of the negative phase is 
changed in direction so that a positive 
potential is always apphed to the target of 
the x-ray tube In one revolution of a 
rectifying disk, four alternating wave 
crests are conducted to the target of the x- 
ray tube Since there are 120 alternations 
per second of a 60-cycle alternating cur- 
rent, there are 7,200 alternations per min- 
ute If the rectifying disk picks off the 
crest of four alternations m one revolution, 
the synchronous motor must make 1,SOO 
revolutions per min ute The polanty me- 
ter indicates to the operator whether the 
high voltage connection to the target of 
the x-ray tube is conducting the positive or 
negative phase 

Figure 1 diagrammatically illustrates 
mechanical rectification of an alternating 
current cycle In Part 1, A and B are 
conductors from the terminals of the high 
voltage transformer If the direction of 
the alternating current is passing upward 
through conductor A and No 1 brush of 
the rotating disk is opposite IF, the termi- 
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nal of conductor A , current will pass across 
the junction to No 1 , from No 1 to No 2 
brush through a conductor, across to A' 


manner, the target mtermittingly carries a 
positive charge of electricity The disk, 
toroids, or cross-arms are so set on the 



Fig 3 Tull ^ave rcctificaUon and constant potential 


through to the target of the \-ray tube 
The attraction of the electrons from the 
filament to the target conducts the current 
across to the filament, to Z, across the 
space to No 4 brush, through the conduc- 
tor to brush No 3, across to Y and back to 
the transformer by way of conductor B 
While the alternating current is changing m 
direction, the rectifying disk has made */♦ 
of a revolution, placing brush No 1 in the 
position of brush No 2 in reference to 
terminal A”, which is connected to the 
target Brushes 2, 3, and 4 ha\e also ad- 
vanced V« of a resolution, as wall be shown 
in Part 2 Due to the change in the direc- 
tion the alternating current is passmg up- 
ward through transformer conductor B, 
across to brush No 2, through a conductor 
to brush No 1, across to X , to the target 
and filament of the \-ray tube and to the 
terminal Z, across to brush No 1, through 
the conductor to brush No 4, across to IP, 
the terminal of the transformer In this 


shaft of the synchronous motor that each 
peak of the alternating current half-cycle is 
conducted to the target 

There is an interval of time during which 
brush No 1, passmg from W to X, is not 
conductmg current from either W or X 
The rectifying disk is so arranged on the 
shaft of the synchronous motor that during 
the interval when there is no current being 
conducted, the voltage has passed the 
positive peak, through zero and on the way 
to the negative peak Brush No 2 begins 
to conduct current from Y before the nega- 
tive peak is reached This arrangement 
insures maximum peak voltage rectifica- 
tion and maximum output of radiation 
Valve Tube Rectification Half-wave — 
With half-wave rectification, two val\es 
are used and are connected mto the high 
% oltage circuit m such a manner that only a 
positive potential can reach the target 
Only the positn e phase of the alternating 
current is used in the production of x-rays, 
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below ground potential This method of 
construction requires less oil insulation and 
hence a smaller container for high voltage 
transformers 




Fig 1 Part 1 {above), Part 2 {below) Me- 
chanical Rectification 


Controls — A control unit consists of an 
auto-transformer and resistance for the 
purpose of varying the voltage reaching the 
terminals of the high voltage transformer 
A meter registers the voltage variation and 
is sometimes called a potential indicator, 
which enables the operator to determine 
how constant the primary voltage is mam- 
tamed while the x-ray machine is operating 
By mainta inin g a constant primary volt- 
age, the operator is insured of a constant 
high voltage, excluding leakages due to 
poor insulation, etc , m the high voltage 
circuit 

The filament control vanes the voltage 
applied to the primary of the filament 
transformer and, m turn, controls the tem- 
perature of the filament 

In mechanically rectified x-ray ma- 
chines, a polarity meter indicates whether 
or not the positive phase of the rectified 


current is apphed to the target of the 
x-ray tube 

Rectification — The high voltage alter- 
nating current leaving the terminals of a 
high voltage transformer is connected di- 
rectly to the terminals of an x-ray tube, the 
target becoming alternately positive and 
negative every l / 120 part of a second This 
is the arrangement employed with self- 
rectifying umts such as portable units, or 
high voltage umts whereby two tubes are 
operated from the terminals of the same 
transformer 

The current can be rectified mechanically 
by rotating insulating disks, toroids, or 
cross-arms operating on a shaft connected 
to a synchronous motor which operates in 
synchronism with the phase changes of the 
alternating current There are four col- 
lecting brushes, or shoes, on the insulated 
rectifiers, brushes one and two are con- 
nected together with an electrical conduc- 
tor, and brushes three and four are con- 
nected together with an electrical conduc- 
tor The brushes are set in such a manner 
as to collect the crest of the alternating 
wave The crest of the negative phase is 
changed m direction so that a positive 
potential is always applied to the target of 
the x-ray tube In one revolution of a 
rectifying disk, four alternating wave 
crests are conducted to the target of the x- 
ray tube Since there are 120 alternations 
per second of a 60-cycle alternating cur- 
rent, there are 7,200 alternations per min- 
ute If the rectifying disk picks off the 
crest of four alternations in one revolution, 
the synchronous motor must make 1,800 
revolutions per minute The polarity me- 
ter indicates to the operator whether the 
high voltage connection to the target of 
the x-ray tube is conducting the positn e or 
negative phase 

Figure 1 diagrammatically illustrates 
mechanical rectification of an alternating 
current cycle In Part 1, A and B are 
conductors from the terminals of the high 
voltage transformer If the direction of 
the alternating current is passing upward 
through conductor A and No 1 brush of 
the rotating disk is opposite IV, the termi- 


WEATHERWAX PROBLEMS IN RADIATION THERAPY 


447 


peak voltage by the addition of condensers, 
which are shown as CC m Figure 3, and are 
connected across the high voltage line m 
parallel with the way tube When the 
target of the v-ray tube receives the maxi- 
mum voltage, the condensers are also 
charged to the same maximum voltage 
While the voltage of the alternating current 
cycle passes from a maximum through zero 
and back to a maximum, the condensers 
tend to maintain the maximum voltage on 
the target of the x-ray tube The voltage 
will, of course, decrease somewhat The 
voltage drop in the condensers will depend 
upon the size of the condensers, or the 
quantity of electricity they can hold and 
the milliampere current passing through 
the x-ray tube The voltage drop is called 
“npple” of the condensers 

X-rays — The different methods of ap- 
plying a voltage to the target of an x-ray 
tube have been described Assuming a 
positive potential on the target, the me- 
chanics of the production of x-rays is as 
follows negative electrons are evaporated 
from the heated filament of the x-ray tube, 
the number per second varying with the 
temperature of the wire which, m turn, 
vanes with the current passing through the 
wire An increase in the current through 
the filament by the filament control in- 
creases the number of electrons and, hence, 
increases the x-ray intensity 

Since negatn e electrons carry a negative 
clcctncal charge, these electrons when 
evaporated from the filament will be at- 
tracted to the target if there is a positive 
charge of electncity on the target This 
fact is explained by the mutual attraction 
of unlike electrical charges and the repul- 
sion of like charges 

Kinetic energy is de\ eloped at the tune 
of impact of the electron with the face of 
the target The formula for kinetic en- 
ergx is 1 ; m\ = , i\ here m is the mass of the 
electron and v the velocity of the electron 
1 lie mass of the electron is constant, conse- 
quent!} the onl} x an able m the formula 
for kinetic cncrg} is the xelocit) There- 
fore, in order to increase the kinetic energy, 
or the energy of impact on the face of the 


target, it is necessary to increase the volt- 
age applied to the target 

As a rule, the electron will not be ar- 
rested instantaneously at the face of the 
target, but will penetrate a few layers of 
tungsten atoms and will be arrested in its 
path in a more or less gradual manner In 
most instances, the velocity and accom- 
panying energy are reduced by successive 
stages Considerably less than 1 per cent 
of the kinetic energy of an electron goes 
into producing x-rays, while more than 99 
per cent of the energy goes into heat The 
electron does not necessarily continue in a 
straight lme after striking the face of the 
target, but the electron may change its 
direction after each absorption change in 
its velocity The final dnection of the 
electron may be sufficiently changed so 
that it again emerges from the target 
Other electrons leave the surface of the 
target, such as orbital electrons of the 
tungsten atoms expelled by the bom- 
bardment of the fast moving filament 
electrons under the influence of the positive 
charge of the target Still other electrons, 
called “Compton electrons,” may be liber- 
ated by the x-rays produced All of these 
stray electrons are called “secondary elec- 
trons” and may cause trouble in the life 
and construction of x-ray tubes 

If all of the electrons could be instan- 
taneously stopped at the face of the target, 
a large proportion of the kinetic energy of 
the electrons would go into the production 
of x-rays Since a large proportion of the 
electrons are stopped by a slowing-down 
process, a very large percentage of the 
kinetic energy developed at the face of the 
target goes into heat Smce such a large 
percentage of the kinetic energy develops 
heat and such a small percentage x-rays, 
it becomes a serious problem for x-ray tube 
manufacturers to devise means of dissipat- 
ing the heat Some x-ray tubes have the 
tungsten target in the form of a button 
embedded m copper, because copper is a 
better conductor of heat Radiating sur- 
faces are attached to the outside of the 
copper stem in order to insure greater loss 
of heat In high xoltage x-ray tubes, as 
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the negative phase is submerged The 
milhampere current is usually a little more 
than double the current observed on the 
milhampere meter, due to the fact that 
every */ i J0 part of a second there is no cur- 
rent passmg through the x-ray tube, the 
milhampere meter readmg being an aver- 
age 

Figure 2 illustrates half-wave rectifica- 
tion of high voltage alternating current by 
two valve tubes If the half-cycle of the 
alternating current is passmg through con- 
ductor toward valve B, the plate of valve B 
is charged positively Electrons, gener- 
ated at the filament of valve B, are at- 
tracted to the plate and current will pass 
through the valve and on to the target of 
the x-ray tube through the filament and on 
to the plate of valve A, to the filament of 
valve A , thereby making a complete circuit 
through the high voltage transformer 
As the alternating current changes m direc- 
tion, the current passes up to valve A 
Since the electrons are generated by the 
filament and smce the filament is now posi- 
tive, no electrons can pass across the fila- 
ment to the plate Hence, this half-cycle 
of the alternating current is submerged 

Full Wave Valve Tube Rectification — 
Four valve tubes are connected m the high 
voltage circuit m such a manner that the 
target is positive during both phases of the 
alternating current The voltage rises 
from approximately zero to peak voltage 
and back to zero again The average, or 
effective voltage is considerably lower than 
the measure of the peak voltage as meas- 
ured with sphere gaps 

Figure 3 illustrates full wave rectifica- 
tion If the direction of the alternating 
current cycle is toward high voltage trans- 
former terminal in, the current cannot pass 
through valve D because the filament is 
positively charged so no current can pass 
through the valve tube The current can 
pass through valve tube C because the 
plate is positively charged, attracting the 
electrons from the filament and thereby 
conducting the current from the plate to 
the filament At X, the current cannot go 
through valve B because the filament has a 


positive charge The current can, how- 
ever, go in the opposite direction through 
the conductor to the target of the vray 
tube, to the filament and to Y Here the 
current will not pass through valve D even 
though the plate carries a positive charge, 
because this would not conduct the current 
to the other terminal, n, of the transformer, 
thereby completing the circuit through 
the transformer The current can pass 
through valve A because the plate carries a 
positive charge, on through the filament to 
«, making a complete circuit The next 
half-cycle, n, is the positive terminal of the 
transformer The current cannot pass 
through valve A because the filament ac- 
quires a positive charge The current can 
pass through valve B because the plate 
becomes positive, the current being con- 
ducted to the filament by electrons and to 
X The current cannot pass through 
valve C because the filament has a positive 
charge but can pass to the target of the x- 
ray tube, through the x-ray tube to Y 
Again the current in order to reach m wall 
not pass through valve A even though the 
plate is positively charged, but will go 
through valve D, because the plate takes 
on a positive charge, to the filament ear- 
ned by electrons and to in, again making a 
complete circuit through the secondary of 
the ingh voltage transformer 

Therefore, it is seen that m a four-valve 
tube rectification, the target cames a posi- 
tive charge all through the alternating 
current cycle It is true, however, that 
the positive voltage wall nse from zero to a 
peak, back to zero, repeating the same 120 
times per second 

Figure 3 also illustrates a method of em- 
ploying condensers in a constant potential 
x-ray machine It is seen that with four- 
valve tube rectification, the voltage is an 
average from zero voltage to a maximum, 
or peak voltage If the voltage is measured 
by a sphere gap, a reading of the peak 
xmltage will be obtained This, of course, 
is higher than the effective \ oltage for the 
reason just given 

Constant Potential — The effective x olt- 
age can be made to more nearly approach 
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peak voltage by the addition of condensers, 
which are shown as CC m Figure 3, and are 
connected across the high voltage line in 
parallel with the way tube When the 
target of the x-ray tube receives the maxi- 
mum voltage, the condensers are also 
charged to the same maximum voltage 
While the voltage of the alternating current 
cycle passes from a maximum through zero 
and back to a maximum, the condensers 
tend to maintain the maximum voltage on 
the target of the x-ray tube The voltage 
will, of course, decrease somewhat The 
voltage drop in the condensers will depend 
upon the size of the condensers, or the 
quantity of electricity they can hold and 
the milliampere current passing through 
the x-ray tube The voltage drop is called 
“ripple” of the condensers 

X-rays — The different methods of ap- 
plying a voltage to the target of an x-ray 
tube have been described Assuming a 
positive potential on the target, the me- 
chanics of the production of x-rays is as 
follows negative electrons are evaporated 
from the heated filament of the x-ray tube, 
the number per second varying with the 
temperature of the wire which, in turn, 
\ anes with the current passing through the 
wire An increase in the current through 
the filament by the filament control in- 
creases the number of electrons and, hence, 
increases the x-ray intensity 

Since negatrv e electrons carry a negative 
electrical charge, these electrons when 
evaporated from the filament mil be at- 
tracted to the target if there is a positive 
charge of electricity on the target This 
fact is explained by the mutual attraction 
of unlike electrical charges and the repul- 
sion of like charges 

Kinetic energ) is developed at the time 
of impact of the electron until the face of 
the target The formula for kinetic en- 
cr £> 1S 1 : m\ where m is the mass of the 
electron and t> the \ eloeity of the electron 
1 he mass of the electron is constant, conse- 
quenth the onlv \anable m the formula 
for kinetic energ} is the i elocitt There- 
fore, m order to increase the kinetic energy , 
or the energx of impact on the face of the 


target, it is necessary to increase the volt- 
age applied to the target 

As a rule, the electron will not be ar- 
rested instantaneously at the face of the 
target, but will penetrate a few layers of 
tungsten atoms and will be arrested m its 
path m a more or less gradual manner In 
most instances, the velocity and accom- 
panying energy are reduced by successive 
stages Considerably less than 1 per cent 
of the kinetic energy of an electron goes 
into producing x-rays, while more than 99 
per cent of the energy goes into heat The 
electron does not necessarily contmue in a 
straight line after striking the face of the 
target, but the electron may change its 
direction after each absorption change in 
its velocity The final direction of the 
electron may be sufficiently changed so 
that it again emerges from the target 
Other electrons leave the surface of the 
target, such as orbital electrons of the 
tungsten atoms expelled by the bom- 
bardment of the fast moving filament 
electrons under the influence of the positive 
charge of the target Still other electrons, 
called “Compton electrons,” may be liber- 
ated by the \-rays produced All of these 
stray electrons are called “secondary elec- 
trons” and may cause trouble in the life 
and construction of x-ray tubes 

If all of the electrons could be instan- 
taneously stopped at the face of the target, 
a large proportion of the kinetic energy of 
the electrons would go mto the production 
of x-rays Since a large proportion of the 
electrons are stopped by a slowing-down 
process, a iery large percentage of the 
kinetic energy developed at the face of the 
target goes into heat Since such a large 
percentage of the kinetic energy develops 
heat and such a small percentage x-rays, 
it becomes a serious problem for x-ray tube 
manufacturers to devise means of dissipat- 
ing the heat Some x-rav tubes have the 
tungsten target in the form of a button 
embedded m copper, because copper is a 
better conductor of heat Radiating sur- 
faces are attached to the outside of the 
copper stem m order to insure greater loss 
of heat In high \oltage x-raj tubes, as 
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well as diagnostic \-ray tubes, water and 
oil are caused to circulate through the tar- 
get and cooled in very much the same man- 
ner as automobile engines are cooled 
The water may be circulated through the 
target by means of pumps, or it may be 
allowed to circulate due to gravity, the 
warm water, rising to the surface, causes a 
circulation of water 

Kind of X-rays — General \-rays are 
electromagnetic waves generated at the 
face of the target of the x-ray tube by the 
sudden stopping of the fast moving elec- 
trons The wave lengths of these x-rays 
may vary from the longest wave length 
that can penetrate the walls of the \-ray 
tube to the shortest wave length that can 
be produced by the highest peak voltage 
applied to the target This is due to the 
successive stages of absorption of the fast 
moving electrons from the filament and the 
variation in the velocity of the electrons 
due to the variation of the voltage on the 
target Since at each successive impact 
stage the velocity of the electron is re- 
duced, x-rays of different wave lengths 
corresponding to the different velocity 


stages of the electron are produced, the 
beam of x-rays consists of a heterogeneous 
group of x-ray wave lengths 
An x-ray spectrum for genera! radiation 
is the same for all elements Superim- 
posed upon the general radiation spectrum, 
there is a characteristic, or fluorescent 
radiation with definite wave lengths, or 
frequencies for each element men the 
electron from the filament attains sufficient 
velocity, which is a function of the voltage, 
it may enter the atomic sphere of the tung- 
sten atom, displacing one or more orbital 
electrons It requires energy to displace 
the orbital electron, or electrons, because 
the orbital electrons are held m position 
due to the mutual attraction of unlike 
charges between the nucleus and orbital 
electrons and the force of repulsion between 
orbital electrons, since like electrical 
charges repel Consequently when the ex- 
pelled electrons, or some other adjacent 
free electrons, drop back mto their atomic 
spheres, the energy required to eject the 
orbital electrons is given out in the form of 
radiation which is characteristic of an 
atom of a particular element This type 
of radiation is known as characteristic, or 
fluorescent The voltage necessary to 
produce characteristic radiation is a func- 
tion of the atomic weight As the atomic 
weight increases, the necessary voltage to 
energize the atom increases Mosley de- 
termined the x-ray spectrum for a sequence 
of elements and learned that characteristic 
radiation occurred with a definite regu- 
larity from element to element 

Wave lengths of characteristic radiation 
have been measured and are designated K, 
L, fl/, and N, which represent the position 
with respect to the nucleus, the K radiation 
arising from the energy' given up by an 
electron nearest the nucleus and A T radia- 
tion from electrons farther away from the 
nucleus 

The wave lengths of K radiation are 
shorter and are considered about 300 times 
more penetrating than the L radiation 
Likewise, the L radiation is more pene- 
trating than the AT radiation 

A cun e representing an x-ray spec uj - 
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of radiation from a tungsten target, plot- 
ting wave lengths and corresponding wave 
length intensities, will show general radia- 
tion as a smooth curve Superimposed on 
the general radiation curve, narrow bands 
of wave lengths with high intensity peaks 
will be seen These intensity peaks repre- 
sent characteristic radiation from the 
energy given up by ejected electrons from 
their respective electronic orbits of the 
tungsten atom 

Figure 4 represents measurements of 
radiation intensities for different wave 
lengths m the \-ray spectrum for general \- 
rays generated by voltages ranging from 
20 kv to 50 kv (Ulrey) The voltages are 
not sufficiently high to include character- 
istic radiation The area under each 
voltage curve represents the total radia- 
tion intensity It will be noted that as the 
voltage is increased from 20 kv to 50 kv , 
the total intensity increases It will also 
be noticed that with each increased voltage 
curve there is a decrease in the minimum 
wave length An increase m the total in- 
tensity and a shorter minimum wave 
length following an increase m the voltage 
applied to the target is to be expected, 
since the speed of the electrons from the 
filament and the force of impact of the 
electrons on the face of the target are in- 
creased 


SUMMARY 

The mam features in the production of x- 
rays have been discussed, covering the 
following subjects (1) construction of \- 
ray tubes , (2) high voltage and low voltage 
transformers, (3) control of high voltage 
and milliampere current, (4) rectification 
of high voltage current , (5) mechanics m- 
vohed in generating x-rays, (G) kinds of \~ 
rajs, (7) \ anation of the x-ray spectrum 


with a change m voltage and milliampere 
current 

(To be continued) 
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POSTERIOR DISLOCATION OF HIP 

ROENTGENOGRAPHIC STUDY IN THE ANTERIOR OBLIQUE VIEW' 

By C K HSIEH, M D , Peiping, China 
From the Department of Radiology, Peiping Union Medical College, Peiping, China 


1! N posterior dislocation of the hip, it is 
essential to have roentgenographic 
examinations to determine the exact 
nature of the pathologic changes and to 
check the therapeutic results Ordinarily, 
the examination is made in the standard 
anteroposterior position, with the patient 
lying flat on his back over the Potter- 
Bucky diaphragm and the film, the cen- 



Fig 1 Illustration of the ana- 
tomical parts shown in posterior 
dislocaUon of the left hip in the 
standard anteroposterior technic. 
The mset shows the resultant view 
with the supenmposition of the 
shadows of the ilium and femoral 
head 


In order to separate the shadow of the 
dislocated head of the femur from that of 
the blade of the ilium, the writer has em- 
ployed a new technic using the anterior 
obhque view The patient lies obliquely 
on his abdomen, with the antero-lateral 
portion of the crest of the ilium of the af- 
fected side resting on the film The un- 
affected side is elevated from the film or 
table at an angle of from 30 to 45 degrees 



Fig 2 Illustration of the anatomical parts 
shown m posterior dislocation of the left hip in 
the anterior oblique technic. The inset shows 
the resultant view with separation of the 
shadows of the ilium and femoral head 


tral x-rays are directed to the film perpen- 
dicularly through the region of the hip 
This technic yields excellent exposition of 
the relationship of the femur and the ace- 
tabulum of a normal hip, especially m the 
stereoscopic view However, in posterior 
dislocation the head and neck of the femur 
are hidden under the blade of the ilium and, 
consequently, the shadows of these parts 
are superimposed The extent of dis- 
placement may be quite evident, but even 
with stereoscopic study, it is often impos- 
sible to examine the bones separately so as 
to visualize exactly the nature of the 
changes and also the relationship between 
the femur and the ilium 


and is supported by sand bags The cen- 
tral \-rays are directed between the head 
of the femur and the posterior surface of 
the blade of the ilium The resulting roent- 
genogram presents an anterior obhque 
view m which the bones are projected on 
the film separately, without supenmposi- 
tion Figures 1 and 2 illustrate the tech- 
nic of the two projections and the anatomi- 
cal relationship of the bones in the antero- 
postenor and antenor obhque views 

In acute traumatic postenor dislocation, 
the anteropostenor new is usually suffi- 
cient for ordinary purposes In all other 
types of dislocation, however, the antenor 
obhque nen is more helpful since \anous 
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pathologic changes (i e , absorption or de- 
struction of bone, proliferation of bone, 
formation of a false or new pint, and bony 
ankylosis between the femur and ilium) 
cannot be visualized accurately m the rou- 
tine anteroposterior mew Any of these 
pathologic changes may influence the 
surgeon in making the choice of indications 
for treatment, i e , whether it is to be con- 
servative (manipulative) or operative 
The writer has used the anterior obhque 
technic m many cases during the past 
eight years, and m his experience this 
method has proved very useful The 
following case records and illustrations 
show the advantages of the technic 

Case 1 A boy, 18 years of age, was 
first seen on June 20, 1927, in the out- 
patient clime, for deformity of the nght hip 
joint which had developed gradually dur- 
ing the preceding eleven years Physical 
examination revealed findings which sug- 
gested posterior dislocation of the right hip 
joint, probably due to a tuberculous proc- 
ess or to injury Roentgenologic exami- 
nation in the anteroposterior position 
(Fig 3) showed a high iliac dislocation of 
the right femur The femoral head was 
poorly visualized and appeared rarefied, 
small, and deformed, resting against the 
blade of the lhum, but the degree of new 
joint formation could not be determined 
The primary acetabulum was practically 
absent The roentgenologic diagnosis was 
congenital dislocation of the nght hip 
The patient entered the hospital for 
operatne treatment on Sept 21, 1927, and 
Mlnle there he admitted having had an 
abscess in the nght hip region, which was 
incised and drained 14 years previously 
The abscess finally healed, but limping had 
been present ever since This additional 
information suggested a diagnosis of sup- 
puratne arthritis with pathologic disloca- 
tion of the hip 

A "shelving operation” was performed 
on Sept 10, 1927 Subsequent clinical 
exaimn itions showed that the patient's 
condition was not greatly improved Re- 
peated x-ray examinations in the antero- 
posterior position showed gradual absorp- 


tion of the bone grafts and no new bone 
formation 

In an attempt to try to find out the exact 



Fig 3 Case 1 Anteroposterior \ lew The 
femur ts dislocated postenorh and supenorlj 
The structures of the femoral head and neck and 
the posterior surface of the lhum blade cannot 
be clearl\ visualized 

Fig 4 Case 1 Anterior obhque \ icw The 
posterior surface of the jhum is viewed in profile 
shotting a raised articular process The femoral 
head appears mushroomed ’ and the femora! 
neck shortened and thickened Note that these 
changes cannot be visualized in Ttgure 3 

nature of the pathology, an anterior ob- 
lique view (Fig 4) of the hip was made one 
and one-half \ears after the operation 
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F >e 5 Fig 6 Fig 7 

Fig 6 Case 2 Anteroposterior view showing destruction of the acetabulum, postero-supenor dislocation 
of the femur and also erosion of the bones of the sacro-ihae articulation 

Fig 6 Case 2 Anteroposterior view taken three and one half months after that shown m Figure 5 
showing less haziness and irregularity of the imolved bones The exact condition of the femoral head and 
ilium cannot be determined 

Fig 7 Case 2 Anterior oblique view taken on the same date as that shown in Figure 6 The changes 
of the femoral head and neck of the iliac blade are clearly demonstrated, also, bony ankylosis can be seen 


(Feb 2, 1920) This roentgenogram dem- 
onstrated findings which all previous 
anteroposterior examinations had failed to 
show The neck of the femur was very 
much shortened and thickened, also, the 
head was flattened and widened at the base 
(mushroomed), its articular surface being 
smooth and articulated, with a peculiar 
shallow fossa formed by a projected disc of 
new bone on the blade of the ilium These 
findings suggested that a satisfactory ar- 
ticular process had been formed to ac- 
commodate the deformed head of the 
femur 

After reviewing this oblique view, the 
surgeon who operated upon the patient 
made the following statement on Feb 2, 
1929 “The oblique view was very en- 
lightening, showmg an interesting picture 
of an absence of the true acetabulum and a 
shallow false one mto which a flattened 
head projected The peculiar shape of the 
head and neck of the femur is difficult to 
explain, possibly Perthes' disease could 
account for it , congenital dislocation is not 
likely The presence of hypertrichosis and 
spma bifida m this case also lead one to 
suspect myelodysplasia as a possible diag- 
nosis Had I previously seen a roentgeno- 
gram taken at the angle of this one, I 


would not have recommended operation 
The shelf of bone which I placed m the iliac 
blade is too high to be effective ” 

Comment — This is the first case in which 
the writer used the anterior oblique view to 
study posterior dislocation of the hip It 
was tried in an attempt to answer the re 
quest of the orthopedic surgeon who wished 
to determine more exactly the nature of the 
pathologic changes The surgeon’s note 
points out clearly the additional value of 
films taken with this technic 

Case 2 A Chmese girl, aged 19 years, 
came to the hospital on Jan 19, 192S, with 
a history of having twisted her left leg 
two months previously Soon after the 
injury the patient became bed-ndden 
with an attack of high fever for a period of 
two weeks This was associated with pain 
and swelling m the region of the left hip 
Physical examination showed tilting of the 
pelvis with 5 cm shortening of the left 
lower extremity The greater trochanter 
of the left femur stood out very promi- 
nently and pressure over it produced much 
pain All motions of the left femur were 
limited and painful A tense, tender sw ell- 
mg of the left hip region was present 
In the region of the Poupart’s ligament, 
there was another tender swelling, which 
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could be traced to join a large tender articulation and the blade of the left 
mass filling the entire left lower quadrant ilium, also, the left hip joint showed pos- 
of the abdomen The chmcal diagnosis tenor dislocation 



Tig S Case 3 Anteroposterior view, 
showing posterior dislocation of the femur 
There is a socket like structure on the blade 
o! the ilium superimposed over that of the 
femoral head New bone formation is seen 
rig p Case 3 Anterior oblique view 
E ' cnoic ' 1 >P C articular process on 
the blade of the ilium There is no evidence 
of bon } ank}losis 

''as tuberculosis of the left hip joint a 
tuberculous abscess of the left lov 
quadrant 

Roentgenologic examination in the e 
tcropostenor position (Fig 5) reiealed t 
tensne destruction of the left sacro-ih 



~ ^ view 

showing posterior dislocauon of the femur 
rig 11 Case 4 Anterior oblique view 
showing a femoral head which is small de- 
formed and osteoporotic 


1 he patient w as discharged to continue 
conservatn e treatment in another institu- 
tion Roentgenologic examination on 
June 30, 192S showed some evidence of 
repair in the left sacro-ihac and hip mints 
There u as also new bone formation in the 
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head and neck of the femur and the blade 
of the ilium 

Another roentgenologic examination was 
made on May 8, 1929, including for the 
first time an anterior oblique view The 
anteroposterior view (Fig 6) showed less 
clouding and irregularity of the involved 
bones of the hip and sacro-ihac regions 
In the anterior obhque view (Fig 7), the 
changes in the head and neck of the femur 
and the blade of the ilium were clearly 
demonstrated On the posterior surface 
of the blade of the ilium there was a raised, 
well-formed disc of new bone, the surface 
of which was slightly concave and con- 
formed to the shape of the deformed head 
and neck of the femur resting on it A 
large part of the head and neck of the 
femur had been destroyed, and their sur- 
faces were dense and irregular and had 
spicules bridging into the new disc of the 
ilium, indicating early bony ankylosis 

Conservative treatment was continued 
until November, 1929, when the patient 
was brought to the hospital for operative 
treatment Because of the physical find- 
ing of slight motion of the left femur, an 
open reduction in two stages was decided 
upon On Nov 18, 1929, the left hip was 
opened and explored Contrary to the 
clinical impression, the dislocated femoral 
head was found to be firmly united with 
the blade of the ilium, as demonstrated in 
the roentgen films taken six months previ- 
ously In order to correct the flexion and 
adduction deformity of the lower extrem- 
ity, the operative indication was then 
changed and a simple subtrochanteric 
osteotomy was done The post-operative 
result was excellent Recently the pa- 
tient has been leading an active life as a 
teacher 

Comment —The anteroposterior view did 
not show the bony ankylosis which was 
apparent m the anterior oblique view 
Comparison between the clinical and the 
roentgenologic findings showed that the 
latter allowed a more accurate diagnosis as 
to the nature of the ankylosis 

Case 3 A Chinese man, 42 years of 
age, came to the out-patient clinic with a 


history of fracture of the left femur eight 
years previously while in Russia He had 
been hospitalized and treated there for 
about five months, with partial recovery, 
but continued to have pain and weakness 
of the limb during walking Physical ex- 
amination showed that the greater tro- 
chanter of the left femur protruded back- 
ward and upward, and there was a bony 
prominence at the medial aspect of the 
upper end of the left thigh, which was 
tender upon pressure The left lower ex- 
tremity showed 5 cm shortening Move- 
ments of the left hip were limited, es- 
pecially in flexion and abduction The 
clinical impression was old fracture of the 
upper part of the left femur 

Roentgenologic Examination — The an- 
teroposterior view of the left hip region 
(Fig S) showed a posterior dislocation ol 
the hip, with new bone on the posterior 
surface of the ilium forming a new socket 
for the dislocated head of the femur The 
nature of the new joint could not be deter- 
mined even with stereoscopic study because 
of the supenmposition of the parts There 
was also evidence of an old fracture of the 
lesser trochanter 

In the anterior oblique view of the left 
hip region (Fig 9), the head of the femur 
was visualized separately from the pos- 
terior surface of the ilium It showed a 
new jomt of the glenoid type There was 
no evidence of bony ankylosis between the 
femur and the ilium, in spite of the pres- 
ence of fragments of bone scattered in that 
area 

Other roentgenograms also showed an 
old united fracture of the middle third of 
the left femur 

The patient was not treated since the 
function of his left hip and leg was quite 
satisfactory 

Comment — Without the anterior obhque 
films, the new joint could not be clearly 
demonstrated, and the surgeon might have 
explored the joint vith the hope of improv- 
ing the condition as in Cases 1 and 2 

Case 4 A boy, 18 vears of age, vas ad- 
mitted to the hospital because of limping 
of four years’ duration, uluch followed a 
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fall on the left hip Physical examination 
revealed evidence of old posterior disloca- 
tion of the left lnp joint 
Roentgenologic examination m the an- 
teroposterior position (Fig 10), confirmed 
the clinical findings of posterior disloca- 
tion The anterior oblique view (Fig 11) 
showed old deformity and shght osteo- 
porosis of the head of the femur which was 
not evident in the other view Also, the 
femoral head was found to be resting free 


opposite the blade of the ilium There was 
no formation of new bone 

Following preliminary traction, which 
drew the femoral head down near the 
acetabulum, a successful open reduction 
was performed 

Comment — In this case, the anterior 
obhque view demonstrated clearly the con- 
dition of the head of the femur, and served 
as a guide to the surgeon in his selection of 
the type of treatment 



IONIZATION OF AIR BY LENARD RAYS 

By LAURISTON S TAYLOR, Bureau of Standards, Washington, D C 


abstract 

Lenard rays in atmospheric air have been 
measured by means of simple ionization cham- 
bers At ordinary intensities, encountered with 
Lenard rays, it is impossible to saturate such 
ionization chambers and this has resulted in 
neglect of the method for practical purposes 
It has been found, however, that plotting the 
reciprocal current against the reciprocal volt- 
age, a straight line results, which can be ex- 
trapolated to \/V = 0, thereby giving the 
current at infinite field A number of such 
cases are given Unipolar conductivity is evi- 
dent in at least one ionization chamber 


area normal to the beam 2 This does not 
involve the velocity distribution of the 
electrons within the beam After investi- 
gating several, it was decided that the most 
direct method of measuring Lenard ray 
intensities was probably that employing 
a Faraday collector 3 

On the other hand, the measurement of 
Lenard rays with an ionization chamber 
mvolves problems analogous to those 
commonly encountered in the measure- 
ment of x-rays and has the important ad- 




Fig 1 Ionization chambers used with Lenard rays 


I INTRODUCTION 


I N 1930 a study was undertaken to 
amve at a reliable method for measur- 
ing Lenard rays in such applications 
as the activation of ergosterol and the 
study of cathode ray biological effects 1 
By intensity of Lenard rays is meant the 
rate of passage of electrons across unit 


1 This work was discontinued m 1932 and since the 
apparatus has largely been disassembled it Ls not /cas 
lbleat present to investigate further some of the prob 
lems suggested by a studv of the old data 


vantage of bang more simply related to 
the absorption in biological media The 
ionization current is proportional to the 
fractional part of the energy of the whole 
beam, which is absorbed in the measuring 
volume of the chamber This in turn 
depends upon the quality or xelomty dis- 
tribution of the electrons — a quantity 
which, at best, can only be expressed in 

5 L S Taylor Radiologv 1929 12, 29-1 

J L S Tajlor B S Jour Research (RP 332) 1931, 
7, 57 
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terms of some average distribution or com- 
posite absorption coefficient 4 

In addition, the air ionization method of 


Zanstra 8 have independently arrived at 
similar results in the case of high pressure 
gaseous ionization chambers exposed to 



Ttg 2 Current -voltage curves for Lenard rajs 


measurement offers a convenient mode of 
control and is presumably proportional to 
the intensity of a gnen quality The use 
of a simple ionization chamber was tried, 
but it was abandoned because of inability 
to reach saturation without causing a dis- 
ruptive breakdown of the air by collision 
ionization under the high electrostatic fields 
employed 

Recent studies'* have led to an applica- 
tion of Jaffa’s theory of columnar ioniza- 
tion, 6 i\ hereby it is possible to deme the 
saturation current value in liquids exposed 
to \-rajs Clay and Van Tqn 7 and 

< L S Taj lor II S Jour Research (RP 00(>) 19 14 
12, 401 Radiologi 1914 22, 445 

l P 1 MohlcrandL S Taj lor B S Jour Research 
(RP 75-1) 1944, 13 , f,;,o 

*C, Jafft Ann Plijs Util 42, 50.1 
7 J Chj ami M \ \nn Tijn PlvvMca 1915 2, 
S2T> 


gamma rays These studies have led us 
to investigate the shape of the saturation 
curves produced by Lenard rays m air at 
normal pressure 

II EXPERIMENTAL ARRANGEMENT 

The detailed description of the appara- 
tus has been given m an earlier paper 9 
The cathode rays were produced in a sealed- 
off Lenard tube with a thin glass window 
designed by Slack 10 and operated from a 
high voltage source of the Villard rectifier 
type The \ oltage was approximately a 
sine wave above ground with a peak value 
of 150 k\ Input \ oltage was supplied by 
a synchronous motor generator set and 

* H Zanstra Phj-sica 1935 2 , S17 

’L S Taj lor B S Jour Research (RP 537) 1931 
7, 57 

10 C M SlacL Jour Opt Soe Am 1929, 18, 123 
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hence reasonably steady Output voltage following descriptions were used A, c\ 1- 
was controlled and measured directly with inder, brass tube 7 2 mm inside diameter, 
a high resistance voltmeter Tube current, cut away for about half its circumference 



FILTER Cmm At) 

Fig 3 Comparison of Faraday chamber measurement and ionization measure 
ment of Lenard ray 


measured between anode and ground was 
maintained at 21 X 10 6 amp 

The ionization chamber was mounted on 
a track in front of the tube window The 
ionization current (10 -7 to 10 8 amp ) 
was measured with a galvanometer con- 
nected between the chamber and tube 
anode One set of measurements for cur- 
rents of about 10 - 10 amp was made with 
a capacitance compensator and electrome- 

‘'ionizafon chambers (F,g D of the 
"7TT S Taj lor B S Jour Research (RP 300) 1931, 


and covered with 0 01 mm ofAl, collector 
rod 5 mm diameter, opening length 5 cm 
B same as for A, except collector rod was 
2 mm diameter C, parallel plate, guarded 
field ionization chamber 12 with snout and 
back removed D, parallel copper mesh 
(32), 1 cm spacing, 5 cm diameter E, 
cylinder copper mesh (32), S mm inside 
diameter, collector 2 mm diameter Cham- 
ber A was used with three different Lenard 
ray qualities, distinguished by A„ A-, and 
As in the text and plots 

I5 L s Taj lor and G Singer B S Jour Research 
(RP 211) 1930 S, VP 
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diaphragm had a diameter of 14 mm , 
with A, B, and E, 2 9 mm with C, and 1 9 
mm with D 

III EXPERIMENTAL RESULTS 

1 Current- ^.oltagc Curves 

Curies for the ionization current as a 
function of the applied loltage are given 
m Figure 2 for chambers A to D Applied 
\ oltage rather than field strength is used 
as abscissas since the latter is indetermi- 
nate It is seen m the case of curves Ai, 
A =( and A 3 that noticeable collision ioniza- 
tion begins at about 1,000 \olts, which 
corresponds roughlv to a field strength of 
about 9 Lv ,cm In all other cases, this 
high field strength \\ as not approached and 
no c\ ldencc of collision ionization was noted 
It is also to be noted that at high field 
strengths, saturation is nearly reached, 
whereas for the \er) low fields used in 
parallel-plate chamber C there is no ap- 
parent c\ idence of approach to saturation 
It was not possible to \arv the degree 
of the ionization b\ a known amount 


there is no simple direct way to ascertain 
whether or not the ionization current be- 
low r saturation is proportional to the radia- 
tion intensity This was attempted by 
indirect means Previous studies have 
indicated the reliability of a Faraday col- 
lector for measuring the Lenard current 9 
The intensity of the beam was therefore 
varied by filtering with thm aluminum foil, 
and absorption curves of the resultant 
radiation obtained first with the Faraday 
chamber and then with ionization chamber 
A at 900 volts, which is probably within 10 
per cent of saturation This w T as done for 
three different distances, d, between the 
tube window and Faraday collector or 
ionization chamber 

Figure 3 shows the results, where curves 
hi are for the ionization chamber and 
curves N are for the ratio R of the ioniza- 
tion current to the Faraday current On 
the assumption that the measurements by 
the Faraday chamber are correct, the 
relatn e sensitn lty of the ionization cham- 
ber changes rapidh , increasing as the 
ionization becomes w eaker 
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An explanation for the apparently great 
disparity between the measurements by 
the two methods probably lies in the fact 


plotted with the reciprocal current against 
the reciprocal voltage in Figures 4 and 5 
It is seen that even down to comparative!! 



that whereas the Faraday collector meas- 
ures the total Lenard current, the loniza 
tion current gives only a measure of the 
fraction of the energy of the electrons ab- 
sorbed within the ionization chamber 
With no filter, fast cathode rays with low 
ionizing power pass completely through 
the chamber With increase m filtration 
an increasing fraction of the electrons 
terminate their paths within the chamber, 
and thereby produce a greater amount of 
ionization m accordance with Bragg's 
findings m terminal ionization 

2 Reciprocal Current-voltage Curves 

Suggested by the results of plotting the 
reciprocal current against reciprocal volt- 
age in the case of liquids (Mohler and 
Taylor) and high pressure gases (Zanstra), 
the above data were similarly treated on 
purely empirical grounds 13 Such a plot 
compresses the scale at the upper voltages 
so that an extrapolation to infinite fields 
is rendered practical 

The data of Figure 2 were accordingly 

u L S Taylor, Phvs Rev , 1935 48, 9/0 


low field strengths there is a linear relation 
ship between the two quantities In the 
case of chamber A, the field strength of 
9 0 kv /cm gave very nearly the satura- 
tion current, as shown m Figure 2 It 
would appear safe, therefore, to extra- 
polate the curve to 1 JV =0, thereby de- 
riving a magnitude for the ionization cur- 
rent /„ at infinite field 

Similarly the other curves are extra- 
polated to 1/V =0, since they are straight 
lines even in the extreme case of chamber 
C where the maximum field strength was 
about 0 15 kv /cm Table 1 gives a sum- 
mar}’’ of the experimental factors and also 
the ratio I r (I a of the highest measured 
current I r , to the derived maximum /„ 
With the exception of chambers C and 
D, the field strengths given do not have 
great significance — especially those marked 
with an asterisk — since in all cases, the field 
is radial and hence not uniform In cham- 
bers Ai, A ; , and A 3 the radii of the inner 
and outer cylinders are 2 5 and 1 0 mm , 
respectively, so the field is considerably 
more uniform than in chambers B and E 
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The effect of reversing the potential on 
the chamber is shown in Figure 6 for the 
cylindrical chamber E From the simple 


lack of sufficient definition of the beamand 
lomzed volume The effective volumes of 
chambers A 2 and B are roughly in the ratio 



current \ oltage curves, a, it is seen that 
with a negatn e potential on the collecting 
electrode, the ionization current is sub- 
stantially larger than when it is positive 
Curves b show the same data plotted re- 
ciprocally, it is seen that although the 
points fall on two distinct straight lmes, 
they extrapolate to the same a alue of 
i / r for i/v = 0 


TABLE I — LENARD RA\ INTENSITIES 


Cham 

Tube 

Tube 

filter 

Maximum 

l a> 

lr 

l*r 

<l!-< 

dinm 


field 


1 ay 


tancet 

cter 


strength 

Amp X 



era 

(ram ) 

(mm ) 

L\ cm 

10"* 


A, 

7 3 

14 


9 1 

17 1 

0 91 

A 

4 0 

14 


9 1 

55 S 

SO 

A) 

4 0 

14 

0 2 Al 

9 1 

21 G 

93 

B 

4 G 

14 


*3 2 

91 2 

51 

C 


2 9 


n 

29 3 

2S 

D 

0 b 

9 


1 4 

0 G5 

90 

1 . 

4 0 

14 


‘2 5 

77 S 

15 

I 

4 G 

14 


*2 7 

< < 8 

35 


1 Airpith between tube window and ionization 
chatnlicr 


Included m Table I are the \alues of I m , 
which max be used for rough calculations 
of the ionization per unit a olume, absolute 
' allies of which cannot be obtained for 


of 1 2, with which the respective values of 
/„ agree 

IV DISCUSSION 

An attempt was made to explain the 
form of these ionization curves on the basis 
of some existing theory, but this is rendered 
too complicated by the inhomogeneous 
electric field m all chambers but C and D 
The relationship between ionization current 
and field strength for a uniformly ionized 
chamber has been found by others to agree 
fairly well with the theones of Thomson, 14 
Nice, and Seemann for x-rays and ,5-rays 
of moderate intensity (up to 5 roentgens 
per minute, for \-rays) However, the 
intensities invoked here are of the order 
of 1,000 times as large, and hence initial 
and mtercolumnar recombination may be of 
greater importance here than in the cases of 
low r ionization densities 

Thomson’s equation for the ionization 

14 Sec J J Thomson, Conduction of EIcctncitj 
Through Gases, Cambridge 192S 
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current I x at a given field strength X, 
where J x is small compared with I a , is 

P x = + k 2 y-X'~ 

IZl x oc/e l 

where l is the plate separation, a the re- 
combination coefficient, and e the charge 
on the electron Taking the square root 
of both sides of this equation it is seen 
(curve C, Fig 2) that for small values of 
I x there is nearly linear relation between 
I x and X The conditions in the equation 
may be approximately fulfilled by the 
chamber C and possibly E where the ratios 
/*//„ were 0 2S and 0 35, respectively It 
is, mdeed, true that the curves are linear 
for these chambers, but it is equally true 
that they are linear for the other chambers 
where I z /I a is 0 9, a magnitude too large 
for fulfilling the conditions of approxima- 
tions Assuming that this relation holds 
for the maximum ionization current meas- 
ured with parallel-mesh chamber D, it was 
found that the calculated current-voltage 
curve deviated by several per cent from the 
experimental curve even at the 98 per cent 
saturation point That this might have 
been expected from the experimental re- 
sults is obvious from the fact that for all 
conditions studied it was found that 1 //„ 
was proportional to 1/F 

Likewise, Jaffa’s theory of columnar 
ionization cannot hold under conditions 
here used, since it is based on the assump- 
tion that the columns do not overlap and 
that intercolumnar recombination is, there- 
fore, negligible On the other hand, 
Zanstra has evaluated the ionization cur- 
rent-voltage relationship for air over a 
wide range of pressure, and although the 
denation from the curves for uniform 
ionization is marked at the high pressures, 
there is a barely perceptible effect at the 
lower pressures (8 S atmosphere) We 
have no explanation as to why the present 
data appear to follow Jaffa’s laws for col- 
umnar ionization 

Unipolar conductivity such as shown 


with chamber E has been explained on the 
basis of a marked asymmetry m the dis- 
tribution of ionization m an ionization 
chamber 16 Cases studied have usuall) 
been those m which the radiation beam 
passed near one plate, but it has also been 
pointed out that where the radiation strikes 
a plate, a somewhat similar condition 
would be set up by the relatively intense 
secondary radiation from the plate 
This condition probably obtains in the 
chambers employed in the present work 
In addition, since the Lenard rays arc ab 
sorbed strongly by air, the ionization den 
sity will be substantially less at the emergent 
side than at the entrance side of the cham 
ber Of particular interest, however, is the 
fact that regardless of the sign of the po- 
tential on the plates, the relationship of 
1 jl x to 1/X is linear at high field strengths 
Moreover, under the same radiation condi- 
tions both curves extrapolate to identically 
the same value of 1 JI X for \/X - 0 
This latter fact would seem to defimtelj 
indicate the validity of a reciprocal cur- 
rent-voltage relationship and the per- 
missibility of obtaining the true saturation 
current by extrapolation For it is reason- 
able to expect the actual number of ions 
formed to be independent of any potential 
applied to the plates (except above the 
field strength where collision ionization 
occurs) and hence yield the same satura 
tion current under conditions where no 
ions are lost by recombination 

The difference in ionization current at 
the lower fields might also be caused b> 
electric field mhomogeneity, but it is inter- 
esting to note that exactly similar curves 
have been reported by Clay and Van Tijn 16 
for a parallel-plate chamber with air under 
high pressure and using gamma rays as the 
ionizing agent We have also found similar 
results for parallel-plate air ionization 
chambers with i ery intense x-rays r 

it e Rutherford Phil Mag [VI] 1001 2, 210 
i»pL MohlerandL S Taj lor B S Jour Research 
(RP 733) 1034 l3 < ^ 

17 Data to be published later 



THE EFFECT ON ROENTGEN RAYS AND HYDROGEN PEROXIDE 

ON TISSUE LIPASE 

By HELEN QUINCY WOODARD, Ph D , Memorial Hospital, New York City 


S INCE the chemical changes produced 
by roentgen and gamma rays m tissue 
are not well understood, it is of interest 
to study the effect of these types of radia- 
tion on tissue enzymes Lipase is a suit- 
able enzyme for such study, since Falk and 
his co-workers (1-7) have shown that the 
lipases of various tissues differ markedly 
in their relative actions on different esters, 
and that the lipase from certain malignant 
tumors shows similarities to that from 
embryonal tissue Accordingly, we have 
studied the effect of roentgen rays on the 
lipolytic activity of extracts of Mouse Sar- 
coma ISO and of various normal animal 
tissues We have also studied the effect of 
radiation on Mouse Sarcoma ISO m vivo 

METHOD 

The method of Falk, Noyes, and Sugiura 
(1) was followed with some modifications 
Since many of the lipase preparations em- 
ployed m the present work were quite di- 
lute, and consequently had only slight buf- 
fering action, the esters were neutralized 
prior to incubation with such dilute prep- 
arations The effect of the experimental 
procedures on the pH of the lipase prepara- 
tions w'as w r atched, and when pH change oc- 
curred the preparations w r ere brought back 
to pH 7 0 before incubation Two of the 
esters used as substrates by Falk and his 
co-w'orkers were omitted m the present 
studj Glyceryl tryacetate was not used 
because it failed to give a clear titration end 
point with dilute lipase preparations 
Etlnl benzoate was omitted because the 
previous workers reported that the be- 
havior of various lipases tow ard ethyl and 
methyl benzoates was so nearly the same 
that it seemed unnecessary to study both 
1 issue extracts were irradiated in crys- 
talizmg dishes, the depth of the solution be- 
ing from 2 to ,1 cm The radiation factors 
were 200 kv , filter = 22 mm A1 + 1 {) 


mm celluloid, distance, target to bottom 
of dish = 43 cm , intensity = 135 r/mm , 
dose = 10,000 roentgens Tumors were 
irradiated m vivo through a hole slightly 
larger than the cross-section of the tumor 
in a lead shield 4 mm thick The factors 
were 200 kv , filter = 08 mm Cu -f 4 0 
mm celluloid, target-skm distance = 50 
cm , intensity = 44 r/min , dose = 1,000 
to 1,750 roentgens 

RESULTS 

The chemical effect of roentgen radiation 
on non-living material is usually small (8 
and 9) Preliminary work showed that 
this is also true of lipase preparations It 

TABLE I — EFFECT OF ROENTGEN IRRADIA- 
TION ON THE LIPOLYTIC ACTIVITY OF TISSUE 
EXTRACTS OF DIFFERENT CONCENTRATIONS 
Each figure represents one experiment 


Extract 

Cone at 
Irradiation 

Cone at 
Incubation 

Av Change 
of Absolute 
Activity 

Rabbit 
lncr A 

50 mg /c c 
50 

50 

50 

50 

50 

12 " 

50 mg /c c 
25 

10 

3 

12 " 

04 

1 2 

+ 3% 

- 2% 

~ 

- 3% 

- 2% 
-23% 

Rabbit 
lncr B 

10 mg /c c 

2 5 

1 0 

10 mg /c c 

2 5 

1 0 

-10% 

-19% 

Rabbit 
lncr C 

2 5 mg /c c 

1 0 

2 5 mg /c c 

1 0 

-11% 

-25% 

Whole 
rat A 

50 mg /c c 
50 

25 

5 

2 5 

1 0 

25 mg /e c 

1 0 

25 

5 

25 

1 0 

+ 2% 

+ 2% 

+ 3% 

— 13% 
-10% 

Whole 
rat B 

50 mg /c c 
25 

5 

25 

50 mg/cc 
25 

5 

25 

+ 1% 

- 5% 
-10% 
-15% 

Rabbit 

Iidnei 

5 mg /e c 

1 0 

5 mg/cc 

1 0 

- "% 
-1-1% 

Rabbit 

lung 

5 mg /c c 

1 0 

5 mg /c c 

1 0 

- 8% 
-32% 


•103 
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‘ III = 1 2 
‘ IV = 0 4 

Each curve represents one experiment 

1 Ester A >= phen>l acetate 
B *= methyl butyrate 
' C »> benzy] acetate 
' D — ethyl acetate 
‘ E = methyl acetate 
‘ F >= ethyl butyrate 
G «= methyl benzoate 
“ H «• isobutyl acetate 

Fig 2 The effect of 10 000 roentgens and of 0 010 M HjQ; on the lipase picture” of Mouse Sarcoma 
180 extract at 2 5 mg /c c concentration 

Curve I — irradiated extract av of 3 experiments 
' II ** control extract av of 6 experiments 

III = extract in 0 010 MHO av of 3 experiments 


seemed probable that, if concentrated solu- 
tions, m which only a portion of the en- 
zyme was active, were irradiated and a 
small part of the enzyme were destroyed, 
then some of the previously inactive por- 
tion might become active and conceal the 
effect of the irradiation In order to de- 
tect small amounts of inactivation, the de- 
terminations of lipolytic activity should, 
therefore, be made on extracts so dilute 
that the activity per milligram of original 
substance is nearly independent of concen- 
tration Accordingly, a study was made 
of the effect of concentration on the ac- 
tivity of various lipase preparations It 
was found that, for the most dilute ex- 
tracts with which it was possible to work, 
the activity of the enzyme with respect to 
most of the esters was nearly independent 
of concentration, but this was usually not 


true of the activity with respect to phenyl 
acetate With some preparations, this 
resulted m a marked change in “picture,” 
as is shown in Figure 1 for an extract of 
rabbit liver Another rabbit liver extract 
showed much smaller changes Small 
changes in ‘ picture” were also obtained 
with extracts of rat liver, rabbit kidney, 
rabbit lung, and whole rat No significant 
changes of “picture” with concentration 
were found for extracts of rabbit muscle 
and Mouse Sarcoma ISO Whenever a 
change m "picture” was observed, the pic- 
ture approached the embryonal type the 
greater the dilution of the extract No 
attempt was made to determine the cause 
of this change in “picture,” but it is possi- 
ble that it is due to a change in the state of 
dispersion of the proteins associated with 
the enzyme This is in harmony with the 
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observations of Falk (10) on the effect of 
added proteins 

EFFECT OF IRRADIATION 111 VttfO 

Extracts of rat and rabbit liver, rat 
spleen, rat muscle, rat kidney, rat lung, and 
whole adult rat were irradiated at 50 mg / 
cc concentration and subsequently diluted 
No definite radiosensitivity was observed 
When, however, extracts were irradiated in 
dilute’ solution, the irradiated extracts 
were definitely inactivated, and the more 
dilute the extract at the time of irradia- 
tion (Table I), the greater the inactivation 
In most cases the activity of the enzyme 
with respect to all the esters was dimin- 
ished by about the same percentage, 
hence, only the average change is reported 
in the table The figures for the activity 
toward methyl benzoate are not included 
m the averages, since the absolute activity 
of most lipase preparations toward this 
ester is so small that percentage changes 
are misleading 

In general, the enzyme “picture” was 
not changed by irradiation, as is illus- 
trated m Figures 2 and 3 In a few ex- 
periments, changes m “picture” were ob- 
served, but were too small to be significant 
The reduction in activity brought about 
by irradiation did not exceed 50 per cent 
m any experiment This is not large 
enough to cause a change of "picture” m 
itself, since it was necessary to dilute ex- 
tracts to Vs or Vio of the initial concentra- 
tion before a change in “picture” became 
apparent, as is shown in Figure 1 

The absence of effect of irradiation on 
concentrated solutions is real, and is not 
due to the masking of small changes by the 
actuation of prcviouslv inactive fractions 
■which was discussed above This may be 
seen b} reference to Table I Thus, Rab- 
bit Lncr Extract A and Whole Rat Ex- 
tract A, when irradiated at a concentration 
of 70 mg /cc and then diluted to 1 mg / 
c c , show cd negligible radiosensitmties 
The same extracts, when irradiated at a 
concentration of 1 mg /c c , show ed a 
yalunmution of activat) due to irradiation of 
1 1 per cent and 10 per cent, respectn cl} 



1 0 mg /c c. concentration 

Curve I =• irradiated extract, av of 2 experiments 
“ II = control extract av of 5 experiments 

" III *= extract in 0 010 M H 5 0 2 av of 3 experi- 
ments 


EFFECT OF HYDROGEN PEROXIDE 

Since the enzyme is inactivated when ir- 
radiated m dilute solution, but shows no 
significant change m activity when irradi- 
ated in concentrated solution and subse- 
quently diluted, it seems likely that the 
roentgen rays do not destroy the enzyme 
directly, but, rather, that some intermedi- 
ate product is formed which inactivates the 
enzyme Tins would explain the greater 
effect in dilute solution, since the ratio of 
the concentration of the intermediate prod- 
uct to that of the enzyme would be greater 
the more dilute the enzyme 

An attempt w T as made to demonstrate 
the production of this intermediate prod- 
uct Distilled water brought to pH 7 0 
wuth NaOH, and saturated solutions of 
toluene m water at pH 7 0, were irradiated 
with doses of 10,000 r Concentrated lip- 
ase preparations were then diluted with 
irradiated, and control portions of these 
solutions and their lipolytic activities com- 
pared In six out of ten experiments the 
lipase was slightly but definitely macti- 
xated by the irradiated solution, m the 
other experiments the effect of irradiation 
was within the experimental error The 
effect w as not due to the action of roentgen 
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rays on toluene, since the results were the 
same whether it was or was not present 
It is well known that hydrogen peroxide 
is produced in low concentrations when 
water is irradiated It, therefore, seemed 
likely that this was the substance the pro- 
duction of which in dilute enzyme solutions 
was responsible for their radiosensitivity 
As hydrogen peroxide is also decomposed 
by roentgen rays, the equilibrium concen- 
tration is low Experiments indicated 
that, under the conditions of the present 
work, the equilibrium concentration of hy- 
drogen peroxide lay between 0 001 M and 
0 0001 M Such very dilute hydrogen 
peroxide solutions would not be expected 
to produce marked inactivation of hpase 
preparations added to them subsequent to 
irradiation, as was shown above On the 
other hand, the total amount of hydrogen 
peroxide produced in a solution during the 
course of irradiation may well be large 
enough to inactivate appreciable amounts 
of enzyme, provided the enzyme is present 
in the solution during the course of the ir- 
radiation, and can take up the hydrogen 
peroxide before the latter is decomposed by 
further exposure to roentgen rays 

In order to test the effect of hydrogen 
peroxide, dilute hpase solutions were made 
up in solutions of “superoxol” of various 
concentrations, and their lipolytic activity 
compared with that of similar solutions 
made up in water Hydrogen peroxide in 
concentrations below 0 010 M was found 


to have little effect, as was to be expected 
from the work on irradiated water reported 
above The results with 0 010 M h} dro 
gen peroxide are summarized in Table II 
The activity of the enzyme toward pheml 
acetate was usually diminished by a larger 
percentage than that toward the other 
esters, and hence is tabulated separately 
Figures for the effect of irradiation on the 
same hpase preparations as those used for 
the hydrogen peroxide work are given for 
comparison There is no parallelism be 
tween the magnitudes of the reductions in 
lipolytic activity effected by the two 
agents Thus, roentgen rays reduced the 
activity toward phenyl acetate of extract 
of Mouse Sarcoma ISO by only 11 per cent 
and hydrogen peroxide reduced it by 52 
per cent, while the corresponding figures 
for rat liver extract were 42 per cent and 14 
per cent Other differences will be ob 
served m the table The marked change 
in “picture” away from the embryonal 
type, sometimes resulting from the differ 
ential action of hydrogen peroxide on the 
activity of hpase preparations toward 
phenyl acetate, is illustrated m Figure 2, 
and is contrasted with the much smaller 
change in Figure 3 The figures also show 
the absence of effect of roentgen rays on 
lipase “picture” even when, as m Figure 3, 
the percentage reduction of activity is 
large Thus, while both roentgen rays and 
hydrogen peroxide inactivate hpase prepa- 
rations, the two effects show such 


TABLE n COMPARISON OF THE EFFECT ON THE LIPOLYTIC ACTIVITY OF TISSUE EXTRACTS 

OF 0 010 M HjOj AND OF ROENTGEN IRRADIATION IN 10,000 T DOSES 




! Effect of H Oj 

| Effect of 10 000 r 


Extract 

Cone 

Extract 

On Esters 
Other than 
PhOAc 

On 

PhOAc 

On Esters 
Other than 
PhOAc 

On 

PhOAc 

No 

Del ns 

Rabbit liver A 

Rabbit liver B 
Rabbit muscle A 
Rabbit muscle B 
Whole rat 

Rat liver 

Mouse Sarcoma 180 

10 mg /c c 

2 5 

1 0 

2 5 mg /c c 

10 mg /c c 

10 mg /c c 

50 mg /c c 

2 5 

lOiug/cc 

2 5 mg /cc 

- 3% 

- 9% 

~ 2 % 

~ 9% 

~~fi 

- 4 % 

- 0% 

* o% 

- 9% 

~ S % 
-11% 
-46% 
-32% 
-I"% 
-48% 
-14% 
-52% 

Ci xt o (M CO c i 1C -f 01 

Cl *— » *— lOI 

i i i i i i + i i i 

- 3% 

- 0% 
-14% 
-12% 
-18% 
-30% 

- 2% 
-10% 
-42% 
-11% 

1 

1 

1 

2 

2 

2 

1 

2 

2 

3 



WOODARD TISSUE LIPASE 


4G7 


marked dissimilarities as to render it im- 
probable that the production of hydrogen 
peroxide m irradiated solutions is responsi- 
ble for all their radiosensitmty 

EFFECT OF IRRADIATION 111 VIVO 

The effect of roentgen irradiation of 
Mouse Sarcoma ISO m vivo also was 
studied The tumors were irradiated when 
about two weeks old with doses of from 
1,000 to 1,750 roentgens All parts of the 
animal except the tumor were shielded 
with 4 mm of lead A dose of 1,500 r 
regularly produced a definite inhibition in 
the growth of the tumor, but did not cause 
retrogression in a period of one week One 
week after irradiation the tumors were re- 
moved, the necrotic portions were dis- 
carded, and the healthy portions were ex- 
tracted m the usual way In one senes 
the animals were inoculated with two 
tumors One of these was irradiated, and 
the ururradiated tumor from the opposite 
side of the same animal was used as con- 
trol In the other senes the controls were 
normal tumors from different animals in- 
oculated at the same time as the ones used 
for irradiation A total of mne expen- 
mental tumors and fifteen controls was 
used When the four groups, tumors 
irradiated and inhibited, tumors irradiated 
and not inhibited, control tumors from 
animals beanng irradiated tumors, and 
control tumors from animals not beanng 
irradiated tumors, were compared, no sig- 
nificant difference was found in the lipase 
'pictures ” 

SUMMAR\ 

The effect of roentgen rays and of hydro- 
gen peroxide on the Falk lipase “pictures” 
of extracts of Mouse Sarcoma ISO and of 
xanous normal tissues has been studied 


"When the lipolytic activities of portions 
of the same extract were compared over a 
wide range of concentration, the "picture” 
m some cases tended to approach the em- 
bryonal type the greater the dilution 

Roentgen rays in doses of 10,000 roent- 
gens brought about a partial inactivation 
of the lipase m dilute extracts with little or 
no change in "picture ” This appeared to 
be due to the formation by the roentgen 
rays of some intermediate inactivating sub- 
stance m the solution rather than to a 
direct effect on the enzyme 

Hydrogen peroxide m 0 01 M concentra- 
tion inactivated the lipase preparations 
with respect to phenyl acetate, but had 
much less effect on the activity toward 
other esters This differential effect re- 
sulted in a change in the enzyme "picture” 
away from the embryonal type 

Irradiation of Mouse Sarcoma ISO in 
vivo did not result m any significant change 
m lipase “picture ” 

The author wishes to thank Dr G 
Failla, of the Physics Department, Me- 
morial Hospital, for suggesting this prob- 
lem, and Dr K Sugiura, of the Chemistry 
Department, Memorial Hospital, for sup- 
plies of tumor material and assistance m 
the work 

BIBLIOGRAPHY 

(1) Falk K G , Noyes, H M , and Sugiura, K 
Jour Biol Chem 1924, 59, 183-212 

12) Idem Jour Biol Chem , 1924, 59, 213-223 

(3) Idem Jour Biol Chem , 1925, 62, 097-709 

(4) Noyes H M, Sugiura, K and Falk, K G 
Jour Cancer Res 1925 9, 105-128 

(5) Sugiura, K Noyes H M , and Falk, K G 
Jour Cancer Res , 1925 9, 129-134 

(6) Falk, K G , Noyes, H M , and Sugiura, K 
Jour Gen Physiol , 1925 8, 75-8S 

(7) Noyes H M , Sugiura, K , and Falk, K G 
Jour Cancer Res , 1926, 10, 422-434 

(8) Woodard H Q Jour Phys Chem , 1932 
36,2543-2553 

(9) Woodard H Q Quimby E H and Downes 
HR Am Jour Roentgenol and Rad Ther , 1933 
29, 3 OS-325 

(m) Falk, KG Jour Biol Chem 1932 96, 

53-t 1 



AN IMPROVED METHOD FOR THE TREATMENT OF 
CANCER STATISTICS 

By LEWS G JACOBS, M D , Instructor in Radiation Therapy, University of Minnesota 

Minneapolis, Mum ’ 

From The Cancer Institute, University of Minnesota Hospital 


I I N presenting cancer statistics it has be- 
come customary to state results as the 
percentage of so-called five-year cures 
The hope that a patient who has lived five 
years without recurrence will be in no fur- 
ther danger of one is partly justified by the 
observation that about 95 per cent of re- 
currences make their appearance within a 


sentation m a very unsatisfactory state, 
and m view of the active research m this 
field improvement is imperative 

At first glance, correlation analysis would 
seem the solution to this problem, it would 
seem an easy and sure method of predicting 
length of life from such data as type of 
neoplasm, method of treatment, age, length 



Fig 1 Demonstrating skewing” or deviation from a symmetrical distribution 


five-year period, however, this measure 
does disregard an appreciable proportion of 
the late recurrences Moreover, the five- 
year-cure rate fails to account for the pa- 
tients who die of causes other than cancer, 
and without evidence of recurrence The 
common practice of listing such patients 
separately amounts to no more than trans- 
ferring the statistical burden from the 
author to the reader, without helping m 
any way to solve the problem Then, too, 
many authors pubhsh data in terms of cure 
rates for other periods than five years 
At present the only method of comparison 
between such data is reference to the origi- 
nal articles, and these often do not give 
sufficient details to permit comparison 
These difficulties leave the problem of pre- 


of disease, etc , and the correlation coeffi- 
cients would give comparison between the 
various methods of treatment m otherwise 
comparable groups But closer inspection 
shows that the applicability is only super- 
ficial The chief difficulty is the fact that 
practically all biologic data have "skewed” 
distributions, true normal or symmetrical 
distributions being the exception Figure 
1 shows an example of this the solid line, 
which represents life expectancy at various 
ages, differs markedly from the super- 
imposed normal cun e This “skewing” is 
pr omin ent in most factors in cancer sta- 
tistics for instance, the age incidence of 
neoplasms is markedly asymmetrical, while 
such factors as form of treatment can be 
dealt with onl> b> considering them point 
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distributions of a discontinuous function gence introduces important discrepancies, 
Smce ordinary correlation analysis is based especially when comparisons are involved 



0125A5>fc709 
Years of- observation. 

Fig 2 Note that normal survival is almost 100 per cent in this group, while the 
actual survival observed only flattens out after about five years 



Fig 3 Note that the curve never appreciablj flattens 
it is to speak of five-year cures in this condition 


showing how misleading 
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general methods for approximating irregu- 
lar correlation surfaces, as the number of 
cases is ordinarily too small 


fulfilled, which is seldom the case in cancer 
statistics Thus, a large state clime is apt 
to receive those moderately dev eloped 



Fig 4 The curve shows only a partial flattening falling between those shown 
in Figures 2 and 3 



Fig 5 Again the curve does not flatten out 
Note that the partial follow up hardlj influences 
the location of the points whichever assumpUon 
they be calculated upon This is about 90 per 
cent follow up for the seven years 

Then, too, ordinary correlation analysis 
assumes m calculating reliability that the 
conditions ol simple sampling have been 


cases which lend themselves to ready diag- 
nosis outside, while those not so well de 
veloped or far adv aneed are less apt to be 
sent in, for obvious reasons Moreover, 
there are definite changes with the passage 
of time in the incidence and distribution of 
cancer Such selection invalidates the 
ordinary measures of statistical reliability, 
and the interpretation of results is corre 
spondingly difficult 

In an attempt to solve some of these 
problems, the following method is pre 
sented for consideration Let us set up a 
survival curve as a measure of results, 
stating the percentage of patients living 
year by year from first observation (Figs 
2, 3, and 4) Such a curve gives a succinct 
statement of results for as many years as 
there are data Nor is it absolutely neces- 
sary that all patients be followed the same 
length of time, since each point may 
represent the percentage of patients fol- 
lowed that long, provided that the number 
at that point is large enougli to assure rea- 
sonable accuracy, say , from 25 to 3D cases 
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Fig 6 This represents onl> 60 per cent follow 
up (cases gathered front the literature) and 
demonstrates the use of tw o curt es beta een u hich 
must he the true survival curt e 



Age in. vjcora 


Fig 7 Showing probability of survival for 
five years and ten > ears at various ages the average 
of which for the cases in the senes gives the 
dotted curve in Figure 2 


Comparison of such curves may then be 
made point by pomt, over as much or as 
little of the curve as is given, while a gen- 
eral comparison of the whole may be had 
by comparing the area encompassed under 
like time intervals of the two curves 
With survival curves it makes less differ- 
ence how long the series has been followed, 
except insofar as longer observation makes 
for greater accuracy, although three years 
is probably an absolute minimum, since 
shorter periods have not yet been proven 
sufficient for evaluation 
As an additional basis for comparison, 
the use of the mode commends itself 
This measure, which is the period at which 
50 per cent survival occurs, has several 
definite advantages It is a single num- 
ber, which renders comparison easy It is 
easily calculated, and requires a compara- 
tively short follow-up It commends it- 
self to those not statistically minded as a 
sort of average, and is consequently easy to 
comprehend Its chief statistical disad- 
vantage, its inability to fit into further 
mathematical treatment, is of little im- 
portance m this work, particularly as the 
accompanying survival curve should give 


any statistician enough material to calcu- 
late such other measures as he desires 
The question of lost cases is always one 
of great difficulty Theoretically, it in- 
validates a senes to have any lost cases, nor 
is there any possible method of making a 
valid correction The fact that such 
cases, far from being a simple sample of the 
data, are a badly biased group, makes the 
use of the usual statistical measures of re- 
liability quite inaccurate, and this fact 
clinches the necessity of adequate follow- 
up in all cancer research In practice, 
since we seldom attain this degree of per- 
fection, it is probably not too great an 
error to assume that the lost cases are a 
simple sample of the group, behaving in 
the same fashion as those followed if— and 
only if— the percentage lost is small, per- 
haps less than 10 per cent If the per- 
centage is over this, it is advantageous to 
present two survival curves, one based on 
the assumption mentioned and another on 
the assumption that all lost patients died 
shortly after their last visit (Figs 5 and 6) 
brnce these two curves would represent the 
best likely and the worst possible results 
one might say with some confidence that 
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the true curve did, in fact, he somewhere 100 per cent line, so that no significant 
between them To take a concrete ex- correction is shown , but a senes composed 
ample, suppose that of 100 cases we sue- largely of patients over 50 years of age 



Years of observation. 


Fig 8 Showing a very marked case of failure to flatten out The irregularity of 
the curve throws some question on its validity 


ceeded in following 90 for a penod of three 
years Let us further suppose that of the 
90 followed, 20 are living and 70 dead 
On the first assumption, the three-year 
ordmate would be 20/90, or 22 2 per cent, 
while on the second it is 20/100, or 20 per 
cent, a difference of 2 2 per cent, which is 
particularly insignificant when one con- 
siders that the standard deviation of the 
percentage is about 4 per cent The best 
possible result, if all the lost cases were 
living, is probably of little importance, but 
even that is not significantly different in 
this example, being only ! S per cent 


higher 

It is difficult to allow properly for pa- 
tients dying of causes other than cancer 
For comparison, probably the simplest 
way is to construct an artificial survival 
curve based on the average probability of 
survival for the group for two or three 
points covering the range of the data (smee 
the curve is quite smooth, not more than 
three points will be needed) In most 
smes this curve will drop little from the 


would show a significant fall (Fig 2) 
Figure 7 shows graphically the probability 
of survival for five and ten years at various 
ages, based on the "British Offices Mor- 
tality ” 

Of course, all the difficulties are not en- 
tirely removed, and a certain amount of 
extra work is involved The initial por- 
tion of the survival curve tends to be over- 
emphasized by the casual reader because 
of its larger bulk The reliability of each 
point is lessened by the age variations of 
patients in the group Comparisons be- 
tween curves are only valid if the same 
general type of neoplasm is represented 
Statistical measure of the accuracy of the 
points determined is lacking, or at least 
rather unreliable, because of the peculiar 
distributions involved Deaths not due to 
cancer are only discounted in a large 
senes 

But even in the face of these difficulties, 
this measure of results provides a fuller and 
more accurate statement than any current 
method, this is even plainer vhen one 
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notices that every death is considered at 
approximately the time it occurs, which 
must afford a truer picture than considera- 
tion of the number surviving any arbitrary 
limit The survival curve with the ad- 
juncts suggested is so manifestly superior 
to the five-year cure rate that its use should 
be universally adopted 

SUMMARY 

It is proposed to use survival curves and 
modal survival as a measure of results in 
treating cancer, m place of the five-year 


cure rate Certain adjuncts are sug- 
gested, the advantages pointed out, and 
the difficulties briefly discussed 

REFERENCES 

(1) Clopton, M. B Cancer of the Breast 
Surg , Gynec , and Obst , 1934, 58, 438, 439 

(2) Ezekxel, Mordecai Methods of Correlation 
Analysis, WHey & Sons 

(3) Geschicktbr, C F , and Copeland, M M 
Tumors of Bone Am Jour Cancer 

(4) Heyhan, J Data in ‘ 'Berattelse fr&n Styrelsen 
f6r CancerfSrenmger l Stockholm,” 1934 

(5) Stewart, F W , and Copeland, M M 
Neurogenic Sarcoma Am Jour Cancer, 1931, 15, 
1235-1320 

(6) Yule, G U An Introduction to the Theory 
of Statistics, Gnffin 


AIR IN THE HEPATIC DUCTS AN X-RAY SIGN OF 
BILIARY FISTULA 1 

By ROBERT A POWERS, M D , Palo Alto, California 


S pontaneous biliary fistuim are 

probably not as rare as is generally 
supposed Before the advent of the 
roentgen ray, clinical * diagnosis of this 
condition was rarely made Moller (1), 
quoted by G A Moore, states that out of 
22 cases of gallstone ileus which he operated 
upon, the correct diagnosis was made m 
three cases Courvoisier (2) states that 
about 4 per cent of his cases of intestinal 


come into general use, diagnoses of biliary 
fistulse have been more frequent In 1033, 
Firor (5) collected 40 odd cases from the 
roentgen literature As the writer has 
seen four cases in one small hospital, there 
appears to be no question but that many 
times this number have been unreported 
Firor credits Busic with having made the 
first roentgen diagnosis m 1019 In 1020, 
Carman (6) reported a case m which a 





Fig i/l 

Fig 1-A Case 1 Acute gaU bladder fistula— pncumocholedochus— gallstone ileus Note branched 
tubular air shadows m hepatic ducts also dilated jejunum The calculus as seen in Figure I C was opaque 
but not visible on this film An ileostomy was performed with complete recove it 
F ig 1 -B Case 1 Diagrammatic representation of the foregoing rig i > 


obstruction from all causes were due to gall- 
stones Powers (3) found four cases, or 
2 2 per cent, in 179 operations for intestinal 
obstruction Kehr (4) found 100 fistulas, 
or about 5 per cent, m 2,000 gall-bladder 
operations 

Since roentgen-ray examinations have 


pylonc carcinoma had ulcerated into the 
gall bladder barium found its way into 
the hepatic ducts In 1925, Haihceh (7) 
reported a case and stated that the condi- 
tion had not been previously described 
In 1933, Lucas Henry (S) reported a beau- 
tifully illustrated case m which the bile 
ducts were outlined first by air and then 


' Read before the Radiology Section of the Cahforaia 
Medical Association at the sixty our nun 

Session Yoscmite National Park 13-16 193o 


by barium 

Biliary fistulte are usually due to the 
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erosion or ulceration of large gallstones, 
but may result from benign or malignant 
ulcerations and may originate m either the 
gastro-intestmal or biliary tracts, duo- 
deno-bihary fistula are by far the most 
common In the 40-odd cases collected 
by Firor, 36 were duodeno-biliary fistula, 
four biliary colic fistula, two hepato- 
bronchial fistula, and one gastro-biliary 
fistula Von Schlapfer (9) states that m 
one case a stone was expelled m the vomitus 
and a gastro-biliary fistula was subse- 
quently found Fistula have also been re- 
ported between the gall bladder and kid- 
ney and the gall bladder and the urinary 



Fig 1 C Case 1 The gallstone producing the 
rupture and intestinal obstruction was not visible 
on the original film Its failure to east a shadow 
was not due to insufficient calcium as demonstrated 
on this film taken following its removal It must 
hat e been below the area filmed 



Fig 2 A Fig 2 B Fig 2-C 

Fig 2 A Case 2 Pneumocholedochus , tubular air shadow in hepatic duct This shadow should rarely 
be confused and practically always indicates an anastomosis between the biliary tract and some portion of the 
intestinal tract, usuall) the duodenum 

Fig 2 B Case 2 Pneumocholedochus The banum is seen entering an elongated viscus superior to the 
duodenal bulb This was thought to be the gall bladder containing a solitary negative calculus At opera- 
tion it proved to be a greatly dilated common bile duct containing a stone A large diverticulum is seen in 
the second portion of the duodenum 

Fig 2 C Case 2 Pneumocholedochus (24 hours) The common bde duct still retained banum while 
the upper gastro intestinal tract was empty 


bladder (10) One case is said to have 
voided 200 stones m the urrne 

Roentgen findings in biliary fistula may 
be air or banum m the hepatic ducts or a 
large solitary calculus with a facet Air 
m the bile ducts must be a common finding 
as it was present m three of the four cases 
observed by the wnter Air shadows are 
usually tubular or branched, and follow 
the general direction of the common duct 
Air may surround a calculus m the gall 
bladder and cause a crescentic shadow 


Upon two occasions the wnter has ob- 
served tubular transparent shadows ans- 
mg near the spine and extending downward 
from left to nght I can find no adequate 
explanation of these pseudo-air shadows 
They may be due to fat m the ligamentum 
teres hepatis One of these cases was op- 
erated upon for a perforating duodenal ulcer 
and no fistula was present 
Air or banum rarely enters the hepatic 
ducts except through a biliary fistula Not 
infrequentlj r one sees the opening of the 


476 


RADIOLOGY 



Fig 3-A Fig 3 B 

Fig 3 A Case 3 Pneuraocholedochus with intestinal obstruction Note the small crescentic tubular 
air shadow in the hepatic region This is undoubtedly air in the gall bladder apparently partially sur- 
rounding a calculus Coils of dilated small bowel can be seen below Diagnosis was confirmed at operation 
Fig 3 B Case 3 Complete spasm of the lower two-thirds of the stomach in case of pneumocholcdochus 
The stomach showed no evidence of relaxation when examined one hour later 



Fig 3 C Case 3 Diagrammatic sketch of the 
foregoing film An indistinct air shadow may be 
seen surrounding the cylindrical stone in the gall 
bladder 

ampulla bluntly outlined, but barium is 
never seen to enter the duct In case of 
a recently passed gallstone or malignant 


infiltration, the ampulla may be gaping 
open, but to my best knowledge no such 
authenticated cases have been recorded 
Case 1 The first case observed by the 
writer, Mrs J C , was admitted to the 
Palo Alto Hospital on July 27, 1932 The 
attending physician stated that there had 
been at least two previous attacks of severe 
abdominal pain Three days before ad- 
mission the patient was seized with a severe 
attack of pain, nausea, and vomitwg This 
continued until admission, when the pic- 
ture was that of intestinal obstruction A 
flat abdominal film showed markedly dis- 
tended coils of jejunum and the hepatic 
ducts beautifully outlined by air At 
operation, a stone 4 cm in diameter was 
removed from the jejunum The gall 
bladder was firmly adherent to the duo- 
denum and, owing to the patient’s condi- 
tion, could not be freed The woman 
made an uneven tlul recovery 

Case 2 One week following the pre- 
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Pig 4-4 Fig 4-B 

Fig 4 -A Case 4 Spontaneous duodenocholecystostomy An enormous stone is present in the gall blad 
der One side of the stone is flattened, suggesting faction against another stone, of which there is no evi- 
dence An inferential conclusion of spontaneous duodenocholecystostomy was made The second stone 
was found in the small bowel 

Fig 4-2J Case 4 Spontaneous duodenocholecystostomy The upper stone was removed from the small 
intestine the lower one from the gall bladder There is an interesting difference in the calcium content of the 
two calculi 



vious case, Mrs J J B was sent to the 
hospital for clinical study The patient 
had complained of sub-sternal pain of six 
months’ duration, which was intermittent, 
lastmg several days and then going away 
for a tune It had been quite intense for 
three weeks, and sometimes radiated be- 
hind the left shoulder She had chills and 
a temperature of 100 degrees F She was 
always nauseated, and vomited by forcing 
herself She had lost 25 pounds in weight 
Three years previously she had been opera- 
ted upon for appendicitis A plain gall- 
bladder film showed a tubular air shadow 
extending up mto the hepatic area On 
barium meal examination, the barium was 
seen to extend up from the junction of the 
first and second portions of the duodenum, 
apparently mto the gall bladder A trans- 
lucent area suggested a cholestenn stone 
There was a large diverticulum arising from 


the second portion of the duodenum At 
6 and 24 hours, the supraduodenal pouch 
still retamed banum 

At operation there was found a marked 
hepatitis The pancreas was also swollen 
The gall bladder had shrunk until it was 
1 5 cm in diameter and 2 cm long The 
cystic duct was atrophic The common 
duct was 2 5 cm in diameter, swollen, 
and contained a calculus 2 cm long and 1 5 
cm in diameter A fistula extended be- 
tween the common duct and the duodenum 
There was also a very small closed fistula 
between the common duct and the gall 
bladder At operation, the fistula mto the 
duodenum was closed, the common duct 
opened, and the stone removed The gall 
bladder was removed, a tube inserted mto 
the common duct for drainage, and a cig- 
arette dram to Monson’s pouch The 
patient had a stormy convalescence, dram- 
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mg bile for several weeks She left the 
hospital on Sept 24, 1932, in fairly good 
condition 

Having observed hepatic air shadows in 
two cases m a single week, the writer looked 
up a case which had been examined several 
years previously This patient, Mrs A C , 
had been admitted to the Palo Alto Hos- 
pital, May 7, 1923 A rather meager his- 
tory stated that there had been vomiting 
for a week Roentgen examination showed 
a marked narrowing of the entire stomach 
with the exception of the cardiac pouch 
At 6 hours typical dilated coils of jejunum 
were observed Roentgen diagnosis was 
intestinal obstruction 

A review of the films m this case shows a 
definite air shadow m the hepatic area 
The air appears to be surrounding a 
cholestenn calculus At operation, a large 
stone was removed from the intestine and 
another from the gall bladder, a fistula 
was found to be present between the gall 
bladder and the duodenum The gall 
bladder was removed and the fistula closed 
After an uncertain period of five weeks the 
patient was discharged in fairly good con- 
dition 

Air shadows in the hepatic tree probably 
occur quite frequently and, as many of 
these patients are too ill for the adminis- 
tration of barium, the air finding is prob- 
ably of more clinical value 

Case 4 A fourth case, Mrs J C , was 
examined as an office patient on July 8, 
1929 This patient, a Christian Scientist, 


condition A large stone i\as removed 
from the lower ileum and another from the 
gall bladder A fistula between the gall 
bladder and duodenum was closed and the 
gall bladder removed As is usually the 
case with delayed intestinal obstruction 
operations, the patient died 

I have found no previous mention of a 
solitary faceted gall-bladder calculus being 
the basis for a diagnosis of biliary fistula 
Such a diagnosis appears almost fool- 
proof, but it is possible that one stone 
might have a high calcium content and the 
other be almost pure cholestenn In the 
case descnbed aboi e there was a minimum 
of calcium m the missing stone 
In intestinal obstruction cases, careful 
search should always be made for air 
shadows If it is true that over 2 per cent 
of these cases are due to gallstones, it is 
remarkable that this observation is not 
more frequently made 

summary 

In closing, I wish to emphasize the 
following points 

Internal biliary fistulae are probabh 
much more prevalent than is generally be- 
lieved 

In every case of intestinal obstruction, 
the hepatic area should be carefully 
searched for extra-intestinal air shadows 
A large solitary gall-bladder calculus 
having a facet usually means perforation 
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porphyrinemia and porphyrinuria a warning regarding their 

IMPORTANCE IN ROENTGEN THERAPY 


By I S TROSTLER, M D , 

in in OW many radiologists recognize the 
H importance of porphynnemia and 
porphyrinuria and the possible 
source of danger in the sensitization, by 
means of drugs, of the tissues to light 5 
How many of you have had your attention 
called to this subject at any time ? 

Because of the rather recent introduc- 
tion of hematoporphynn (commercially 
known as Photodyne and other names) into 
general use in medical therapeutics, par- 
ticularly m neuropsychiatry in the treat- 
ment of melancholia and allied depressive 
conditions, and the decidedly too promiscu- 
ous taking and prescribing of barbituric acid 
derivatives as sleeping powders, it is alto- 
gether likely that some radiologists may 
have reason to wonder why erythemas 
appear after moderate or even mild dosage 
I am calling your attention to this sub- 
ject because I have had that experience 
myself and have been called to help another 
radiologist who had a scare because of the 
same thing 

As the result of a senes of expenments 
with hematoporphynn, to determine its 
photobiologic properties and effects, Haus- 
man 1 reported, in 1910, that by hypo- 
dermatically injecting solutions of that 
agent, white mice, rats, and guinea pigs 
were rendered so highly sensitive to light 
that when they vere exposed to it the} 
became toxic and died, but when these 
same injected (control) animals were kept 
in the dark they were apparently unaf- 
fected 

Huehnerfeld 5 and others later reported 
that while animals so treated showed 
marked photodynamic effects when the 
hematoporphynn was injected under then 
shm, no such effects resulted when the drug 

^ 1 Hiusmann 1\ The Sensitizing Action of the 
Natural Porphyrins Biocbemischc Zeitschnft 1916 
77, 2 OS 

5 Huehnerfeld J The Suitabilit> of Hematoporphj 
nn as a Therapeutic Agent in Depression Mcdicin- 
ische \\ clt 1029 3, 1537 (also seven later papers) 
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was administered orally, except when large 
doses were given Rats fed with large 
doses became toxic and died wi hm three 
or four hours after being exposed to bright 
sunlight These rats showed fatty de- 
generation of central liver lobules, hyper- 
emia of the skin and other pathology 

Meyer-Betz, 3 while experimenting with 
hematoporphynn, administered 0 2 gm 
under has own skin and then irradiated an 
area on his arm with a Fmsen lamp, with a 
resulting ulceration m the irradiated area 
Two months later he suffered a “light 
stroke,” with the production of giant 
edema and deep pigmentation of the skm 

While the literature of the manufactur- 
ers of hematoporphynn claims that this 
drug has no harmful effects, the proven 
fact that it sensitizes (and causes a sensi- 
tization) to light makes it very much worth 
our while to keep it in mind, because of the 
potential danger to our patients 

What appears to be more important to us 
as radiologists is that m addition to 
hematoporphynn, many commonly used 
sedatives, such as sulphonal, luminol, and 
other barbitunc acid denvatives produce 
porphynnemia and porphrynuna, with 
the resultant sensitization to light and 
irradiation These agents also cause itch- 
ing, which occunng simultaneously with 
and accompanying skm redness is decidedly 
hable to give the unwary radiologist un- 
pleasant insomnia and additional gray 
hairs 

I have seen three cases of what were to 
all external appearances roentgen ery- 
thema, one of which had been diagnosed as 
“x-ray bum" by a dermatologist, all of 
which were the result of the patients ta kin g 
“sleeping medicine,” at the same tune that 
they were receiving roentgen therapy 

’ Mc>er Betz F Researches on the Biologic and 
Photodynamic Action of Hematoporphynn and Other 
Blood and Bile Pigment Derivatives Deutsche Archiv 
fur hlinischc Median, 1913 112, 470 
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None of these cases recurred when the bar- 
biturates were discontinued, even though 
the dosage of the roentgen rays was in- 
creased in two of the cases I reported two 
of these in a communication to the “Journal 
of the American Medical Association” last 
April 4 The thud case is still under my 
observation, and is as follows 

A blonde woman of 30, while receiving 
roentgen treatment to relieve thyrotoxi- 
cosis, developed a d efini te redness over the 
treated area, one week after the application 
of 160 r delivered at 130 p kv through 3 
mm aluminium Inquiry from the phy- 
sician who referred her disclosed the fact 
that she was taking luminol elixir m mod- 
erate dosage for her nervousness This 
was imm ediately stopped and quinine 

4 Barbiturates and Irradiation Jour Am Med. 
Assn , May 2, 1936, 109, 1688 


hydrobromid substituted After the ery- 
thema had subsided, I administered 200 r 
and later continued the treatment with 
260 r without any indication of over-dos 
age 

My attention was first called to this 
sensitization by the barbiturates while 
searching for a line of defense in a mal 
practice suit which resulted from a roent- 
gen dermatitis, and like many of the lessons 
learned m that manner, it came to the sur- 
face of what little intelligence I possess and 
presented itself when most liable to be 
needed 

Because of this, I am suggesting that all 
who do any radiation therapy remember 
that these drugs produce porphynnemia 
and porphynnena, which, in turn, cause 
the tissues to be highly sensitive to irradia- 
tion 



WHAT IS THE BEST WAY IN WHICH TO TREAT BREAST CANCER? 

Bv GENTZ PERRY, M D , Evanston, Ilhnots 


N Sept 2, 1935, I sent to the Diplo- 
mats of the American Board of 
Radiology, to a number of other 
prominent radiologists and surgeons, and 
to a considerable number of prominent 
physicians m general practice, 925 reprints 
of a paper entitled “X-ray and Radium 
Treatment of Cancer of the Breast,” 1 
which I had read before the Illinois State 
Medical Society at Springfield, May 16, 
1934 With each reprint I sent a letter in 
which 1 requested each physician receiv- 
ing the reprint to answer certain questions 
and, in hrs reply, to state his viewpoint 
upon what he considers to be the best gen- 
eral means of treating breast cancer Many 
interesting and instructive letters have 
been received m response from the physi- 
cians 

It is the purpose of this paper to make as 
careful and complete an analysis of these 
replies as a limited space will permit A 
majority of the radiologists express them- 
selves as being m accord with the ideas and 
propositions set forth in the reprints and 
letter, as to the technic and value of radia- 
tion therapy They vary widely, however, 
m their mews concerning the follow-up 
surgical care On the other hand, a minor- 
ity of the surgeons who have rephed are in 
favor of the plan of treating cancer of the 
breast as outlined in the reprints A ma- 
jority of them state that they believe the 
complete removal of the breast and axillary 
lymphatic tissues to be the best means of 
getting nd of breast cancer The rephes 
received from internists and from physi- 
cians in general practice show a great ma- 
jority of these latter groups to be in favor 
of the propositions set forth in the reprint, 
especially the plan and technic of thorough 
pre-operative radiation therapy' 

The three basic propositions set forth m 
the repnnt alluded to are 
Pro position 1 — A dosage of at least 
1 III St Med Jour , February 1935 67, 129-133 


5,000 r, m air, m some cases more than this, 
delivered from an \-ray tube activated by 
a current of 200 kv or more potential, 

X-RAY FROfA DIRECT ANTERIOR PORT 

1 

i / 



Fig 1 


which x-ray passes through a filter of 2 mm 
Cu or its equivalent, the secondary radia- 
tion from this filter being absorbed by 
proper aluminum or other filters, and the 
whole dosage delivered by the cross-fire 
method through five portals of entry, as 
illustrated by the accompanying sketches 
This radiation is to be delivered within a 
period of from two to four weeks, or as 
rapidly as may be done without causing a 
pronounced roentgen sickness (nausea, etc ) 
during the treatments, and without pro- 
ducing a too pronounced leukopenia or 
anemia 

These sketches, which show precisely 
how this dosage is delivered to a patient 
resting upon a standard treatment couch, 
from the x-ray tube in the couch under the 
patient, in all of the positions for treatment 
except the position for the doses of x-ray 
delivered directly downward through the 
top of the shoulder and base of the neck on 
the affected side, while the patient is sitting 
in an upright position (which doses are de- 
livered to the patient from an overhead 
tube), are published with the hope of clari- 
fying the general propositions These are 
that the mam portions of the x-ray doses 
are given through the breast, chest wall, 
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X-RAY THROUGH SHOULDER, ETC 
FROM ABOVE 



and shoulder only, and m such position as 
to be tangential to the nbs under the areas 
treated, and that only about one-fifth of 
the entire dosage is sent directly through 
the entire chest of the affected side, includ- 
ing the mediastinum In the average ordi- 
nary case, we give 500 r, usually in three 
doses, to the patient when she is m the 
position shown m Figure 1 

In three or four doses, 600 r are given to 
the patient from the position shown in 
Figure 2 

At least 2,000 r is given to the patient 
when placed as shown in Figure 3, and m 
this position we aim to have the treatment 
aperture so arranged that these \-ray doses 
given from the posterior port go through 
the base of the neck, the entire shoulder, 
and the entire chest wall down to the waist- 
line The average patient will be nau- 
seated if more than ISO r is given in each 
dose to this large area 

In doses of 200 r each, 1,000 r or more 
are given to the patient when in the posi- 
tion shown m Figure 4 

In doses of 200 r each, 1,000 r or more 
are given to the patient when m the posi- 
tion shown in Figure 5 

Ordinarily, the doses of x-ray are alter- 
nated regularly through the different fields 
in the sequence of their numbers Usuallv 
the first vesication will appear upon the 
skm of the axilla In the average case 
treated, this vesication will be rather gen- 
eral over the entire front chest w all, shoul- 
der, etc , in from six to fourteen days after 
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the treatments are finished These blistered 
areas are treated by soft hnen stenle pads 
of several thicknesses, kept constanth 
moist with a 2 per cent magnesium sulphate 
solution m distilled water, for a period of 
ten days The pads are changed frequentl) 
enough to absorb all oi the serum exudate 
from the inflamed surfaces Following 
these moist pad dressings, all of the affected 
skm areas are sprayed twice daily by means 
of a strong atomizer, or by a nebulizer, i\ ith 
a mixture of equal parts of 01 Ricim and 
01 Olivse, and the entire surface is then 
covered with a light, stenle, soft hnen cloth 
loosely fastened about the chest The in- 
cision lines of the immediate follow-up 
surgery are usually co\ ered by stnps about 
two inches wide of several thicknesses of 
plam stenle gauze, or such other gauze as 
the surgeon may prefer, and these two-inch 
stnps of dressing are changed rather fre- 
quently in order that they may be renew cd 
as soon as they have become partially satu- 
rated from the serum exuding from the 
x r esicated areas 

These same measures may be accom- 
plished with practically any treatment ap- 
paratus, provided sufficiently thick lead 
shields are so placed as to bisect the cen- 
tral rays coming from the tube and shield- 
ing the portions of the patient s body that 
should not recen e the x-ra\s The ana- 
tomical xanations of the patients and the 
location and exhent of the cancer make it 
necessary to u ry the relative positions of 
the patient the lead shield, and the tube to 
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Fig 4 

some extent, but the basic proposition that 
but one-fifth of the total x-ray dosage is 
sent directly through the lung of the af- 
fected side is and should be, followed m all 
cases in which proper \-ray films show the 
lungs to be free from visible metastases 

Proposal on 2 — The interstitial use of 
highly filtered, or screened, radium placed 
within, or through, any remaining hard 
cancer masses that may exist immediately 
after the finish of the x-ray senes of treat- 
ments, it being fully understood that the 
use or non-use of radium m each individual 
case be left entirely to the discretion of the 
radiologist 

Proposition 3 — Surgical removal of the 
diseased breast immediately after the radia- 
tion therapy has been finished A further 
point was stressed in the reprints that, un- 
less there are remaimng hard and plainly 
palpable masses m the axilla of the affected 
side, no surgical invasion of the axilla is to 
be done , that we are to rely entirely upon 
the radiation therapy to stenlize the axilla, 
clavicular regions, etc , from malignancy 

Classifying the replies mathematically, 
we have the following There were 391 re- 
plies up to May 5, 193G , 192 of these letters 
are from radiologists, 79 are from surgeons, 
and the remaining 120 are from physicians 
in general practice, internists, etc 

Of the radiologists, 31, or 16 per cent of 
those from uhom we have received letters, 
agree almost entirety with the propositions 
set forth in the reprints that we mailed to 
them T w enty -eight per cent of the radiolo- 


X-RAY THROUGH FRONT 
DIAGONAL PORT 



gists favor the same radiation therapy 
but differ as to the time of doing the follow- 
up surgery Thirty per cent favor the use 
of x-ray only and nothing else Twenty- 
four per cent of the radiologists prefer the 
use of lower voltage and smaller dosage 
Two per cent favor the use of radium only 
Of the smgeons, 40 per cent are in favor 
of pre-operative x-ray treatment Eighteen 
per cent are in favor of both pre-operative 
and post-operative treatment Thirty-one 
per cent are in favor of surgical operation 
first, to be followed by x-ray 7 treatment 
Two per cent favor radium treatment first, 
to be followed by operation One surgeon 
writes that he is not m favor of any radia- 
tion therapy unless a recurrence follows the 
operation, and then he advises the use of 
radium only About 8 per cent of the sm- 
geons expressing themselves apparently 7 
have no confidence whatever m radiation 
therapy of any kind at any time 

From the physicians in general practice, 
internists, etc , we have 120 letters showing 
that 72 per cent are in favor of pre-opera- 
tive radiation therapy 7 to be followed by 7 
surgical operation, and about one-fifth of 
these same physicians express themselves 
as being in favor of post-operative radiation 
therapy 7 also Eight per cent of these last- 
named physicians favor surgery first, to be 
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followed up by x-ray treatment Eleven 
per cent express their preference for surgi- 
cal treatment only and are not in favor of 
any radiation therapy at any tune Nine 
per cent are m favor of treatment of breast 
cancer solely by x-ray 

There is only one pomt upon which all 
of the letters agree 100 per cent insofar as 
they express themselves on this pomt, and 
that is that the earlier these cases are seen 
and properly treated according to their own 
viewpoints, the better is the chance for suc- 
cessful eradication of the disease The 
general impression one gets from a careful 
study of these letters is that the treatment 
of breast cancer is receiving an increasing 
amount of careful study and attention 
from the medical profession Many of the 
letters clearly express important facts rela- 
tive to the age and physical conditions of 
the patient as these factors influence the 
prognosis m each case A further signifi- 
cant fact brought out m the study of these 
letters is that the first-named group of 31 
radiologists who, for the most part, fully 
agree on the pre-operative radiation treat- 
ment producing marked skin reactions as 
set forth above, embrace some of our most 
successful radiation therapists However, 
very few have mentioned any surgical 


technic Of course, we leave the surgical 
technic to the surgeon 

A question that arises m the study of 
these cases is whether or not the timid use 
of insufficient dosage by some radiologists 
may not constitute one of the causes win 
the other members of the medical profes- 
sion are more or less skeptical about the 
value of radiation therapy In this matter 
of proper dosage, permit me to quote the 
following paragraph from the extremely m 
terestmg and practical editonal by Dr 
George W Gner m the April number of 
Radiology 

“Incidentally, I might mention that Coutard 
treatment always produces what is commonh 
called an x-ray bum, with blistering and ulcera 
tion of the skm This is a necessary part of the 
treatment and results cannot be obtained with- 
out it. Yet in some of our States the courts 
sttU hold that the presence of an ‘x-ray bum' is 
pnma facie evidence of neglect ” 

Permit me to take this opportunity 
heartily to endorse the editonal by Dr 
Orville N Meland, “Should the Patient be 
Told ? ” which appeared in the December, 
1934, number of Radiology I believe 
that every normal-minded patient should 
be informed exactly as to the nature of the 
condition before the treatments begin 
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CALCIFIED MESENTERIC LYMPH NODES THEIR INCIDENCE AND SIGNIFICANCE IN 
ROUTINE ROENTGEN EXAMINATION OF THE GASTRO-INTESTINAL TRACT 

By SAMUEL SCHECHTER, M D , New York City 


INTRODUCTION 

^PHE presence of calcified mesenteric 
I lymph nodes is frequently noted in the 
U course of roentgen examination of the 
gastro-intestinal tract The relationship 
of these nodes to the symptomatology in 
these cases is often not clearly ascertained 
This relationship is the object of this study 

MATERIAL AND INCIDENCE 

For a number of years I assisted Dr 
John L Kantor in a senes of “Colon 
Studies,” which were pubhshed in a senes 
of papers in the “Amencan Journal of 
Roentgenology and Radium Therapy,” 
from 1926 to 1934 The matenal col- 
lected for these studies (routine roentgen 
gastro-mtestmal surveys) was also utilized 
for this present paper A total of 2,119 
cases was reviewed, from which were culled 
35 cases in which calcified mesentenc 
lymph nodes were demonstrated roent- 
genographically (an incidence of 1 7 per 
cent) 

It is interesting to compare these figures 
with the incidence of calcified nodes ob- 
served in radiographs of the lumbosacral 
spme and of the unnary tract Through 
the kindness of Dr Raymond W Lewis, 
roentgenologist at the Hospital for Rup- 
tured and Crippled, New York City, I 
reviewed the radiographs of 1,000 consecu- 
tive cases of lumbosacral spme, and 
through the kindness of Dr Ross Golden, 
roentgenologist at the Presbyterian Hos- 
pital Medical Center, New York City, I 
reviewed the radiographs of 1,000 con- 
secutive cases of examination of the urinary 
tract 


The spme films were taken for purely 
orthopedic conditions, and the films of the 
unnary tract were taken for suspected 
calculi m the kidneys or ureters I found 
an incidence of 1 9 per cent of calcified 
nodes m the former and 2 8 per cent in the 
latter 

The incidence in the entire 4,119 cases 
renewed was 2 1 per cent This is a con- 
siderably lower figure than that reported 
by other investigators but is close to the 
figures noted in autopsy matenal 

The incidence reported by others is as 
follows 

(1) Strombeck, of Stockholm, in 1932, 
renewed radiographs of 600 cases, chiefly 
adults, who were treated for vanous affec- 
tions of the back and kidneys He found 
calcified mesentenc nodes m from "7 to S 
per cent of the cases ” 

(2) Auchmdoss states that Dunham 
found calcified mesentenc nodes in 128 
children out of 1,152 (or 11 per cent) rou- 
tinely \-rayed 

(3) Dunham and Smythe, of New Ha- 
ven, m 1926, report that 17 per cent of 120 
children with positive tuberculin tests had 
vray endence of calcified mesentenc 
nodes 

In contrast to the incident findings in 
radiographic matenal, the incidence of cal- 
cified mesentenc nodes m autopsy matenal 
quoted by Golden and Reeves is as follows 

(4) Opie, of St Louis, in 1917, reports 
not a single case in a senes of necropsies on 
93 children and 50 adults 

(5) Hof, of Kiel, Germany, in 1903, in a 
study of necropsies on 7,203 children and 
7,6S3 adults, found tuberculous mesentenc 


Region 

RLQ 

LLQ 

Periportal 

Midline 

Bilateral 


TABLE I — SITE OF CALCIFIED NODES 


Level 

Third lumbar to second sacral 
Third lumbar to second sacral 
Above third lumbar right 
Tirst sacral 
Third to fifth lumbar 


Cases 

21 

5 

6 
2 
1 


Percentage 
60 0 
14 3 
17 1 
5 7 
2 8 


4S6 


RADIOLOGY 


lymphadenitis, with no evidence of tuber- 
culosis elsewhere m the body, in 1 4 per 
cent of children and 0 8 per cent of adults 
(G) Bietzke, in the Berlin Pathological 
Institute, found 0 9 per cent in 1,100 
necropsies 

Sex — The cases m our study revealed 
only a slight difference in the se\ incidence 
54 3 per cent were males and 45 7 per cent 
were females 

Age — The age group distribution was as 
follows 

1 year to 10 years — 1 case 
1 1 years to 20 years — 0 case 
21 years to 30 years — 15 cases 
31 years to 40 years — 10 cases 
41 years to 50 years — 5 cases 
51 years and over — 4 cases 


Sex and age incidence conform m the 
mam to the incidence of these factors in 
the unselected senes of gastro-intestinal 
cases 

SITE OF CALCIFIED NODES 

In Table I is indicated the site of the 
calcified nodes The preponderance of 
cases m which the nodes are localized in 
the nght lower quadrant of the abdomen 
is m accord with the findings of other ob- 
servers 

SYMPTOMATOLOGY 

The symptoms presented by the 35 pa- 
tients in our senes were those that would 


TABLE II — SITE OF CALCIFIED NODES, LOCALIZATION OF PAIN AND TENDERNESS, AND 

OTHER X-RAY FINDINGS 


Case 

Site of Nodes 

Pam 

Tenderness 

1 

R U Q 

Both costal margins 

R L Q 

Epigastric 

2 

Bilateral R and 

L L Q 

None 

None 

3 

4 

R L Q 

R L Q 


R L Q 

5 

R U Q 


L L Q 

6 

L L Q 

Epigastric 

L L Q 

7 

R L Q 

Substern al 

None 

8 

L L Q 

R L Q 


9 

L L Q 

R L Q 

R U Q 

10 

R L Q 

None 

None 

11 

Midline, 1st sacral 


R L Q epigas 
trie 

12 

Midline 1st sacral 

R L Q 

R L Q 

13 

R L Q 

None 

None 

14 

R L Q 

R U Q 

R L Q 

15 

R L Q 

R L Q 

R L Q 

16 

L L Q 

L L Q 

None 

17 

R L Q 

L U Q 

L U Q 

18 

R L Q 

R L Q 

R L Q 

19 

R U Q 

None 

None 

20 

R U Q 

General abdominal 
discomfort 


21 

L L Q 

None 



22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


R U Q 
R L Q 
R L Q 
L L 
L L 
R L 
R U Q 
R L Q 
R L 
R L 


Q 

Q 

Q 


Q 

Q 


Epigastric L L Q 
Navel 

R U Q 

Epigastric 

None 

L L Q 
None 


L L Q 
R L Q 

Slight over In er 
None 
R L Q 
L L Q 
None 


32 R L Q 

33 R L Q 

34 R L Q 

35 R L Q 


Epigastric 
None 
L L Q 


R L Q and 
L L Q 

Both costal mar 
gins 
L L Q 


Other X ray Findings 
Duodenal ulcer 

Spastic colon d> schezia 

Spastic colon 

Cecal stasis high cecum 

Low cecum pulm tbc 

Gallstones 

None 

Diverticulosis (colon) 

Simple colitis 
None 

Nephrolithiasis spastic and redun 
dant colon 
Simple colitis 
Ulcerative colitis 
Simple colitis 
None 

Simple colitis 

G B disease simple colitis 
Simple colitis 

Low cecum duodenal bands 
Simple colitis 

Low cecum 
Visceroptosis 
Low cecum 
Low cecum 
Simple colitis 

Gastro enterostomized for D V 
Duodenal ulcer 
Low cecum d> schezia 
Diverticulosis simple colitis 
Redundant colon 

Low cecum, dclaj ed gastric empt> 
mg 

Redundant colon 
Simple colitis 

Simple colitis 

Simple colitis 



SCHECHTER CALCIFIED MESENTERIC LYMPH NODES 


4S7 


suggest the advisability of a roentgen 
study of the gastro-intestinal tract and 
may be divided into two groups, local and 
general The most prominent local symp- 
toms were abdominal pam and tenderness, 
and the chief general symptoms were 
nausea and vomiting 

Abdominal paw was present in 19, or 
54 3 per cent, of the cases This is only 
slightly above the general incidence of 
abdominal pam, which is 47 per cent A 
fairly marked increase was noted, however, 
in the incidence of right lower quadrant 
pain, which was present in 17 per cent of 
the cases and compares ivith a general 
incidence of only 9 per cent 

Abdominal tenderness was present in 18, 
or 51 4 per cent, of the cases This is a 
marked increase when compared with the 
general incidence of 29 7 per cent The 
incidence of right lower quadrant tender- 
ness, however, was only 25 7 per cent 
against a general incidence of 19 per 
cent 

Nausea and vomiting were present in 15, 
or 42 9 per cent, of the cases, a striking in- 
crease when contrasted with a general 
incidence of 20 per cent 

One may conclude from the above that 
the cases in our senes showed a somewhat 
increased percentage mcidence of both 
local and general symptoms It is, of 
course, appreciated that, when dealing 
with such a small number of cases, the 
figures obtained may be misleading 
Therefore, as a check, a study of the other 
findings m the roentgen examination of 
these 15 cases was made This showed 


that, in a large number of cases, co-existent 
roentgen abnormalities were present that 
could be considered adequate cause for 
these symptoms 

Table II correlates the local symptoms 
of abdominal pam and tenderness with the 
site of the calcified nodes and the presence 
or absence of other roentgen findings 

A summary of Table II shows the 
following 

10 cases, or 28 5%, with no abdominal 
pam or tenderness 

2 cases, or 5 7%, with abdominal pam 
and tenderness localized at site of nodes 

1 case, or 2 S%, with abdominal pam but 
no tenderness at site of nodes 

1 case, or 2 S%, with abdominal tender- 
ness but no pain at side of nodes 

3 cases, or S 6%, with abdominal tender- 
ness at site of nodes but pam not at site of 
nodes 

5 cases, or 14 3%, with abdominal pam 
and associated tenderness but not at site of 
nodes 

3 cases, or S 6%, with abdominal pam 
and tenderness differently localized and 
not at site of nodes 

5 cases, or 14 3%, with abdominal pam 
but no tenderness and not at site of nodes 

5 cases, or 14 3%, with abdominal ten- 
derness but no pam and not at site of 
nodes 

Further condensing of this table shows 
that m only four, or 11 4 per cent, of the 
cases there was localization of pam, tender- 
ness, or both at the site of the calcified 
nodes In three, or S 6 per cent, of the 
cases there was abdominal tenderness at 


Case Sue of Nodes 


5 

i 

9 

in 

11 

12 

14 

15 
If. 
IT 
2b 
2? 
31 
34 


Bilateral R and L L C 
R U Q 
R L Q 
L L Q 
R L Q 

Midhne first sacral 
Midline first sacral 
R L Q 
R L Q 
L L Q 
R L Q 
HQ 
R L Q 

R L Q 

RLQ 


TABLE III 


Nausea or Vomiting 
Nausea 
Vomiting 
I omitmg 

Nausea and v omitmg 
Vomiting 

Nausea and vomiting 

I omitmg 

Nausea 

Vomiting 

\ omitmg 

Vomiting 

Nausea 

I omiting 

Nausea and vomiting 
Nausea 


Other X ray Findings 
Spastic colon , d> schezia 
Low cecum pulm tbc 
None 

Simple colitis 
None 

Nephrolithiasis spastic and redundant colon 
Simple colitis 
Simple colitis 
None 

Simple colitis 

Gall bladder disease simple cohtis 
Gastro enterostomizcd for D U 
Duodenal ulcer 

Delayed gastric emptying, Ion cecum 
Simple cohtis 
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the site of the nodes but pain elsewhere 
In the remaining 2S, or SO per cent, of the 
cases, pain and tenderness were either ab- 
sent or not localized at the site of the 
calcified nodes Of the four cases with 
pain or tenderness at the site of the nodes, 
only one had no other roentgen abnormal- 
ity than the calcified nodes This case 
was operated upon and the calcified nodes 
removed 

Of the IS cases m which abdominal pain, 
tenderness, or both were present but not 
localized at the site of the calcified nodes, 
all but three cases revealed adequate cause 
for the presence of these symptoms 

The symptoms of nausea and vomiting 
were similarly analyzed Table III corre- 
lates these general symptoms until the site 
of calcified nodes and the presence or ab- 
sence of other roentgen findings 

A summary of Table III shows that in 
only three, or 20 per cent, of the cases in 
which nausea, vomiting, or both were pres- 
ent, were any other roentgen abnormali- 
ties found, whereas m 12, or SO per cent, of 
the cases other roentgen findings were 
noted that may be considered adequate 
cause for their presence One of the three 


TABLE TV APPENDECTOMY IN CALCIFIED 
MESENTERIC LYMPH NODE CASES 

Appendectomy 11 cases or 31 4% (general incidence, 
„ 17%) 

Clean cases 9 ' or 8 8% 

Pus cases 2 ‘ or 18 2% (general incidence, 

16%) 

following, in periods ranging in some eases 
from as short a time as three months, to 
one as long as eight years 

Cases 


Improved 13 

Unimproved 2 

No follow up data 9 

Died following septic meningitis 1 


25 

In one case the follow-up revealed an in- 
crease m size of the node calcification It 
measured 3 /ir of an inch in diameter at the 
first examination and S / J6 of an inch sue 
years later This node was present in the 
periportal region in a case of duodenal 
ulcer The two unimproved cases were 
followed up for only a very short time and 
then were lost track of 

APPENDECTOMY 


cases was the previously mentioned ease 
that was operated upon and was found to 
have localization of pam and tenderness 
at the site of the calcified nodes The 
other two were cases of gastro-intestinal 
neuroses 

These statistical symptom analyses sug- 
gest that the following conclusion may be 
drawn viz , abdominal pam and tender- 
ness, which are considered outstanding 
symptoms in the clinical evidence of calci- 
fied mesenteric l^nnph nodes, do not bear 
this symptom relationship when these 
nodes are found m routine roentgen studies 
of the gastro-mtestmal tract The same 
conclusion seems to be warranted in re- 
gard to the general symptoms of nausea 
and vomiting 

This conclusion is somewhat supported 
by the follow-up evidence After institu- 
tion of medical treatment, a follow-up of 
the 25 patients who complained of ab- 
dominal pain and tenderness revealed the 


As might be expected, m new of the high 
incidence of right lower quadrant pain, 17 
per cent (general incidence, 9 per cent), and 
the high incidence of nausea and vomiting, 
42 9 per cent (general incidence, 20 per 
cent), a large percentage of the cases in our 
senes was appendectomized In all the 
cases the operation was performed pnor to 
our roentgen study of the gastro-mtestmal 
tract Though the incidence of appendec- 
tomy is markedly increased, the percentage 
of pus cases is almost exactly the same as 
that of the general incidence as shown in 
Table IV 

SUMMARY 

(1) Calcified mesentenc lymph nodes 
were found in 1 7 per cent of 2,119 routine 
gastro-mtestmal roentgen surveys 

(2) Comparative incidence findings are 
1 9 per cent m 1,000 consecutive cases of 
lumbosacral spine radiographs, and 2 S per 
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cent in 1,000 consecutive cases of urinary 
tract radiographs 

(3) In 60 per cent of the cases the site of 
the calcified nodes was in the right lower 
quadrant of the abdomen 

(4) An increased percentage incidence of 
both local and general symptoms is noted, 
but relation to calcified lymph nodes is not 
apparent 

(5) A large percentage of the cases, 80 
per cent in this senes, revealed either ab- 
sence of abdominal pam and tenderness or 
localization of these symptoms at sites 
other than that of the calcified nodes Of 
this number, 2S 5 per cent had no ab- 
dominal pam or tenderness 

(6) Abdominal pam and tenderness, 
which are considered outstanding symp- 
toms in the clinical evidence of calcified 
mesentene lymph nodes, do not appear to 
bear this symptom relationship when these 
nodes are found m routine roentgen studies 
of the gastro-mtestinal tract The rela- 
tionship to the general symptoms of nausea 
and vomiting is also indefinite 

(7) Appendectomy is frequently per- 
formed because of the high incidence of 
right lower quadrant pam and of nausea 
and vomiting 
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the site of the nodes but pain elsewhere 
In the remaining 28, or SO per cent, of the 
eases, pain and tenderness were either ab- 
sent or not localized at the site of the 
calcified nodes Of the four cases with 
pain or tenderness at the site of the nodes, 
only one had no other roentgen abnormal- 
ity than the calcified nodes This ease 
was operated upon and the calcified nodes 
removed 

Of the IS cases m which abdominal pain, 
tenderness, or both were present but not 
localized at the site of the calcified nodes, 
all but three cases revealed adequate cause 
for the presence of these symptoms 

The symptoms of nausea and vomiting 
were similarly analyzed Table III corre- 
lates these general symptoms with the site 
of calcified nodes and the presence or ab- 
sence of other roentgen findings 

A summary of Table III shows that in 
only three, or 20 per cent, of the cases m 
which nausea, vomiting, or both were pres- 
ent, were any other roentgen abnormali- 
ties found, whereas in 12, or SO per cent, of 
the cases other roentgen findings were 
noted that may be considered adequate 
cause for their presence One of the three 


TABLE IV -—APPENDECTOMY IN CALCIFIED 
MESENTERIC LYMPH NODE CASES 

Appendectomj 11 cases, or 31 4% (general uiadenee, 

17%) 

Clean cases 9 " or 8 8% 

1 us cases 2 “ or 18 2% (general incidence 

16%) 

following, in periods ranging in some cases 
from as short a time as three months, to 
one as long as eight years 

Cases 


Improved 13 

Unimproved 2 

No follow up data 9 

Died following septic meningitis 1 


25 

In one case the follow-up revealed an in- 
crease in size of the node calcification It 
measured */ I6 of an inch in diameter at the 
first examination and 6 /i« of an inch six 
years later This node was present m the 
periportal region in a case of duodenal 
ulcer The two unimproved cases were 
followed up for only a very short time and 
then were lost track of 

APPENDECTOMY 


cases was the previously mentioned case 
that was operated upon and uas found to 
have localization of pain and tenderness 
at the site of the calcified nodes The 
other two were cases of gastro-mtestinal 
neuroses 

These statistical symptom analyses sug- 
gest that the following conclusion may be 
drawn viz , abdominal pain and tender- 
ness, which are considered outstanding 
symptoms in the clinical evidence of calci- 
fied mesenteric lymph nodes, do not bear 
this symptom relationship when these 
nodes are found in routine roentgen studies 
of the gastro-intestinal tract The same 
conclusion seems to be warranted in re- 
gard to the general symptoms of nausea 
and vomiting 

This conclusion is somewhat supported 
by the follow-up evidence After institu- 
tion of medical treatment, a follow-up of 
the 25 patients who complained of ab- 
dominal pain and tenderness revealed the 


As might be expected, in view of the high 
incidence of right lower quadrant pain, 17 
per cent (general incidence, 9 per cent), and 
the high incidence of nausea and vomiting, 
42 9 per cent (general incidence, 20 per 
cent), a large percentage of the cases in our 
senes was appendectomized In all the 
cases the operation was performed prior to 
our roentgen study of the gastro-intestinal 
tract Though the incidence of appendec- 
tomy is markedly increased, the percentage 
of pus cases is almost exactly the same as 
that of the general incidence as shown in 
Table IV 

SUMMARY 

(1) Calcified mesenteric lymph nodes 
were found m 1 7 per cent of 2,119 routine 
gastro-intestinal roentgen surveys 

(2) Comparative incidence findings are 
1 9 per cent in 1,000 consecutive cases of 
lumbosacral spine radiographs, and 2 8 per 
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cent in 1,000 consecutive cases of urinary 
tract radiographs 

(3) In 60 per cent of the cases the site of 
the calcified nodes was in the right lower 
quadrant of the abdomen 

(4) An increased percentage incidence of 
both local and general symptoms is noted, 
but relation to calcified lymph nodes is not 
apparent 

(5) A large percentage of the cases, 80 
per cent in this senes, revealed either ab- 
sence of abdominal pam and tenderness or 
localization of these symptoms at sites 
other than that of the calcified nodes Of 
this number, 2S 5 per cent had no ab- 
dominal pam or tenderness 

(6) Abdommal pam and tenderness, 
which are considered outstanding symp- 
toms m the clinical evidence of calcified 
mesentenc lymph nodes, do not appear to 
bear this symptom relationship when these 
nodes are found in routine roentgen studies 
of the gastro-mtestmal tract The rela- 
tionship to the general symptoms of nausea 
and vomiting is also indefinite 

(7) Appendectomy is frequently per- 
formed because of the high incidence of 
right lower quadrant pain and of nausea 
and vomiting 
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A SIMPLE DEVICE FOR X-RAYING 
EGGS OF THE DOMESTIC FOWL 

S-v J M ESSI NBTRG Chicago, III 

I rom the Anatomical Laboratories I cnola Um\ersit\ 
School of Medicine 

In \ rav work with bird eggs some sort of a 
de\ ice must be made m order to facilitate 
irradiation and eliminate experimental errors 
Such construction must include a heating 
element for keeping eggs at incubator tempera 
Lire while being irradiated, it must include a 
candlcr for orientation of eggs for general as 
well as local irradiation, and it must be Icad- 
liisulatcd m order to absorb scattered ra\s 
Further, it must be of simple construction and 
permit ease m handling Such apparatus has 
lieen constructed and used in our laboratories 
for the last fi\e jears with considerable ad- 
jutage 

CONSTRUCTION 

An ordinnrj wooden box of commercial 
design forms the framework of the dexicc 
(Fig 1) It is of medium weight, and measures 
approximateh 7 5 in in width, 7 > m in height, 
and 1 j in in length The top is co\ crcd with a 
sheet of lead '/ t c of an inch in thickness At one 
end of the box is attached a cup-like structure 
while at the other is secured a wooden cross-bar 
The cup is made of a lead strip, 13m long and 
1V< in wide, the cuds of which are soldered 
together, shaped into an o\al measuring ap- 
proximately 3 5 /i in mid 4'/; in in minor and 
major diameters It is, in turn, soldered to the 
lead sheet covering the top of the box, and 
placed 5 m from the end of the box to the 
center of the cup with equal distances from side 
to side In the center of the cup, there is 
cut an egg-shaped opening, 7 / s by l‘A in, 
through the lead and the board The longer 
axis of the cup and that of the opening coincide 
That part of the lead sheet immediately sur- 
rounding the opening is bent upwards 3 /u of an 
inch The cross-bar is provided with a V- 
shaped groove, forming an angle of 90° The 
square bar of the tube carnage fits into this 
groove The height of the bar plus the height 
of the box is such that when the carnage bar 
rests in the V-shaped groove of the cross-bar, 
it automatically determines the focal distance 
The distance of the cross-bar from the lead 
cup is such that it will bang the mouth of the 
cup directly under the target of the x-ray tube 
The opening leading from the cup mto the 
box is provided with a shutter, which is made 
of a lead sheet ‘/it m in thickness and 3 in 


square This square sheet of lead slides after 
the fashion of a gate-\ alve, in Loughs provided 
on either side of the opening The Loughs are 
<> m long w'lth one end closed and the other set 
against the board at the end of the box At 
one end of the shutter, in the middle, a metal 
handle 4 in long is attached This provision 
enables the operator to manipulate the shutter 
m such a wav that the opening can be com 
pletely closed or opened, as the occasion mav 
demand 



Tig 1 Irradiation box longitudinal section view 
A Carnage rest bar B Lead cup C Shutter, D Elec 
tne light cable 


Directly in line wuth the opening in the bot- 
tom of the cup, and immediately below T the 
shutter, is placed an electric light bulb A 
Keyle’s receptacle is attached to the end of the 
box, 1 '/« in below the top board A 60-watt 
light bulb is used, as it is large enough to fit 
mto the opening in the floor of the cup A 
flexible cable extends through the board at the 
end of the box and is made long enough to 
facilitate connections For convenience, two 
spools may be screwed on the side of the box 
on which the cord may be wound when not m 
use 

OPERATION 

The light in the box is turned on a short time 
before radiation of the eggs A thermometer 
is placed in the lead cup, and while the heating 
process continues, the box is placed on the 
x-ray machine and connected with the tube 
carnage In from ten to fifteen minutes, 
depending upon the temperature of the room, 
incubaLon temperature is reached and radia- 
Lon may proceed Dunng radiaLon the 
temperature is regulated by turning the fight 
on or off, as the case may be We have found 
this satisfactory, and in case greater ease is 
desired, a thermostat can be inserted for that 
purpose The light, beside serving as a heater 
also serves as a candler The egg is placed in 
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the cup, the shutter removed, and as the 
light is turned on, abnormalities m incubation 
can be detected readily After candling, the 
eggs (three in number) are placed on the 
ledge of the cup, then the openmg is closed by 
the lead shutter, and the eggs are irradiated 
Thus the entire cup is made of lead which ab- 
sorbs scattered rays and prevents the formation 
of secondary rays In case local irradiation is 
desired, a piece of lead sheet with an openmg 
in it to suit the purpose in view is placed on 
top of the cup , the candler m the box is used 
and, while looking through the opening in the 
top lead sheet, the places desired for radiation 
can be located By this method the entire 
embryo is shielded except the spot to be ex- 
posed to the x-ray 

AN INTRAMUSCULAR LIPOMA 

CASE REPORT 

By SAMUEL BROWN M D and AARON GROLL 
MAN M D Cincinnati, Ohio 

Among the first to make a pre-operative 
roentgenologic diagnosis of a lipoma is Nicolas 
Tagliavacche (1), who describes a case of a sub- 
aponeurotic encapsulated fibrolipoma situated 
in the deltoid muscle The author credits 
Bufalim with having called attention to the 
transparency of a lipoma m relation to the 
muscle tissue surrounding it, which results in a 
clear delimitation of the tumor Another case 
is reported by P Bemm (2) The tumor was 
located m the region of the right lower nbs 
The roentgenogram showed a sharply defined 
area of decreased density, upon removal, the 
tumor proved to be a lipoma 

The case to be reported is that of a man, aged 
50 years He was referred for an x-ray exami- 
nation of the right lower extremity because of a 
hard lump on the mid-lateral aspect of the 
thigh The patient stated that he had noticed 
the mass about one and a half years before 
It was not painful and it had not increased in 
size Examination of the thigh revealed a full- 
ness in the mid-lateral portion which appeared 
to be quite firm The mass was fixed to the 
underlying tissue but was not attached to the 
skin There was no tenderness upon pressure 
A study of the roentgenogram revealed no 
abnormal changes in the femur On the ex- 
ternal aspect of the femur there was noted an 
oval shaped transparent shadow within the 
muscle tissue from which it was sharply de- 
limited (Fig 1) The diagnosis of a hpoma- 
tous growth was made The patient was 
operated upon by one of us (A G ) The 
tumor was situated beneath the fascia lata, 
between the \astus lateralis and the biceps 
fcmons, oterlying the periosteum of the bone 
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Fig 1 An intramuscular lipoma 

It was easily shelled out from its bed The 
pathologic report was that of a lipoma 
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AN UNUSUAL CASE OF CALCIFIED 
BODIES IN THE MUSCULATURE OF 
THE ENTIRE BODY 

By M J LESOFF M D and S SHULMAN, M D , 
Far Rockaway N 1 

Roentgenologists, St Joseph s Hospital 

This case is reported because of the unusual 
and extensive radiographic findings which were 
discovered accidentally during the course of 
a routine examination 

M C , a white female, aged 95 years, bom m 
U S , was admitted to the hospital because of 
pain in the right hip and back She had suf- 
fered an injury to these regions about three 
weeks previous to her admission, and because 
of the persistence of pain and the development 
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A SIMPLE DEVICE FOR X-RAYING 
EGGS OF THE DOMESTIC FOWL 

By J M rSSLNBCRG C/noigo III 

1 rom (lit Anatomical Labomlorics Iojoln Unnirsilx 
School of Medicine 

In \-n\ work with bird eggs some sort of a 
dee ice must be made in order to facilitate 
irradiation and eliminate experimental errors 
Such construction must include a heating 
clement for keeping eggs at incubator tempera- 
ture while being irradiated, it must include a 
caudlcr for orientation of eggs for general as 
well as local irradiation, and it must be lead- 
msulatcd in order to absorb scattered rajs 
Iuirther, it must lie of simple construction and 
permit ease in handling Such apparatus has 
been constructed and used in our laboratories 
for the last fixe jears with considerable ad- 
vantage 

CONSTRUCTION 

Aii ordinary wooden box of commercial 
design forms the framework of the device 
(Fig 1) It is of medium weight, and measures 
approximateh 7 a in m width, 7 'i in in height, 
and 1 ~t in in length The top is coxcred with a 
sheet of lead */ic of mi inch m thickness At one 
end of the box is attached a cup like structure 
while at the other is secured a wooden cross bar 
The cup is made of a lead strip, 13 in long and 
l 3 /i in xvide, the ends of xxlucli arc soldered 
together, shaped into an oxal measuring ap- 
proximately i 3 / 4 in and A'/« in in minor and 
major diameters It is, in turn, soldered to the 
lead sheet covering the top of the box, and 
placed 5 in from the end of the box to the 
center of the cup with equal distances from side 
to side In the center of the cup, there is 
cut an egg-shaped opening, 7 /s by 1 '/j in , 
through the lead and the board The longer 
axis of the cup and that of the opening coincide 
That part of the lead sheet immediately sur- 
rounding the opening is bent upwards Vie of an 
inch The cross-bar is proxnded with a V- 
shaped groox r e, forming an angle of 90° The 
square bar of the tube carnage fits into this 
groove The height of the bar plus the height 
of the box is such that when the carnage bar 
rests in the V-shaped groove of the cross-bar, 
it automatically determines the focal distance 
The distance of the cross-bar from the lead 
cup is such that it will bring the mouth of the 
cup directly under the target of the x-ray tube 
The opening leading from the cup into the 
box is provided -with a shutter, xvhich is made 
of a lead sheet l / u m in thickness and 3 in 


square This square sheet of lead slides after 
tilt fashion of a gate-valxe, in troughs pronded 
on cither side of the opening The troughs are 
fi m long with one end closed and the other set 
against the board at the end of the box At 
one end of the shutter, in the middle, a metal 
handle 4 in long is attached This proxision 
enables the operator to manipulate the shutter 
m such a xx'ay that the opening can be com 
plctelj closed or opened, as the occasion max 
demand 



trie light cable 

Direct!} in line xxath the opening m the bot- 
tom of the cup, and immediately below the 
shutter, is placed an electric light bulb A 
Keyle’s receptacle is attached to the end of the 
box, 1 V- in below the top board A 60 xvatt 
light bulb is used, as it is large enough to fit 
into the opening in the floor of the cup A 
flexible cable extends through the board at the 
end of the box and is made long enough to 
facilitate connections For convenience, two 
spools may be screived on the side of the box 
on xvhich the cord may be wound when not in 
use 

OPERATION 

The light in the box is turned on a short time 
before radiation of the eggs A thermometer 
is placed in the lead cup, and while the heating 
process continues, the box is placed on the 
x-ray machine and connected with the tube 
carnage In from ten to fifteen minutes, 
depending upon the temperature of the room, 
incubation temperature is reached and radia- 
tion may proceed During radiation the 
temperature is regulated by turning the light 
on or off, as the case may be We have found 
this satisfactory, and m case greater ease is 
desired, a thermostat can be inserted for that 
purpose The light, beside serving as a heater 
also serves as a candler The egg is placed m 
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of a cough it was felt advisable to send her to have been reported by Brailsford (1) and Con- 
the hospital, although there were no definite nor (2) We were unable, however, to find a 
signs of fracture Physical examination re- similar case involving practically all the muscles 



Fig 4 Fig 5 

Figs 4 and 5 Radiographs of upper and lower extremities showing distribution 

in the musculature 


vealed a very semle female who could not co- 
operate in giving information regarding either 
her present or past illnesses There were no 
definite physical findings other than moist 
riles at the bases of both lungs and the changes 
incident to senility 

Because of the history of trauma, she was 
referred to the x-ray department for an exami- 
nation of the pelvis and hips There was no 
evidence of fracture There were seen to be 
present numerous discrete calcified shadows 
covering practically the entire pelvis Addi- 
tional films were them made of the chest, 
abdomen, and extremities, which revealed 
similar calcified shadows (See Figures 1 to 5 ) 
Radiographic Report — The radiographic ex- 
amination of the entire body shows countless 
numbers of discrete calcified shadows, ovoid m 
shape, varying in size from one eighth to one- 
half inch, and with their long axes m the same 
plane as the part involved They appear to 
be situated within the muscles Because of 
Ki* r spa P C| Slze > an d distribution, they prob- 
ably represent some form of calcified parasites 
Unfortunately , it was not possible to obtain a 
mpsy to ascertain the exact nature of these 
shadows 


COMMENT 

Cases of calcified parasites in the soft tissues 


of the body In his recent book, Brailsford 
mentions several parasites which undergo calci- 
fication in the muscles, and gives a brief 
description of their appearance These are 
as follows Echinoccoccus, Cysticercus cellu- 
loses, Trichina spiralis, Dracunculus medt- 
nensis, Oncocerca, Pentasloma, and Sarcospon- 
dia As described by him, the calcifications m 
our case conform more closely to that of 
Cysticercus celluloses than to any of the others 
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CONGENITAL NON-UNION OF THE 
STERNUM 

■By F N HOFFMEIER M D , Washington County 
Hospital Hagerstown, Maryland 

!t has been my good fortune to find a con- 
genital deformity which, so far as I am able to 
learn, has not been reported 

congenital malfusions result in no dis- 

uJalZ r 1 functlon and ^e unknown 
until picked up by x-ray This was not the 

1116 P ^ tlent ln ^ Present instance 
as she kn e w she had “something different’’’ 
and, when young, would amuse her playmates 
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I ig 1 Radiograph of pelvis showing calcified shadows distributed in the muscles 
of the gluteal region and upper thigh 



Fig 2 F,g 3 

Fie 2 Radiograph of abdomen showing distribution in the lumbar muscles 
Fig 3 Radiograph of chest, showing distribution m the pectoral muscles 
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Fig 1 f ’E 2 

Fig 1 Case 1 Enema could not be forced bc\ond the hepatic flexure region 

fig 2 Case 1 Almost complete evacuation of enema at the four hour period demonstrates motiht} 


Children s Hospital the first day after birth, 
April 9, 1935 He was given an \-ray exami- 
nation the second day after birth Cecostomy 
was performed the third day after birth He 
died the fourth day after birth and an autopsy 
was performed The roentgenologist's report 
was as follows 

“Fluoroscopic Observations — Barium enema 
entered slowly, and only under considerable 
pressure with a bulb syringe The rectum was 
narrow and would not balloon out The 
enema followed the normal course of a colon 
and was forced as far as the right upper quad- 
rant, where its passage was blocked The 
caliber of the column of barium was only about 
4 mm throughout Films — These confirm 

tlie fluoroscopic findings and show the small 
column of banum following the same course as 
a colon This film (Fig 1), another four hours 
later (Fig 2), and one on the following da} 
(Fig 1) show loops of gas distended bowel, 
with progressive increase of distention, indi- 
cating small bowel obstruction One of these 
loops followed, more or less, the course of the 
colon and radiographically might be either 
tlie colon or small bow el Opinion — Micro- 


colon, probably with incomplete rotation, with 
cecum in the right upper quadrant, and obstruc- 
tion near the lleo-cecal valve Possible 
‘double-barrel’ colon was not excluded ” 

EXCERPT FROM AUTOPSY RECORD 

'The entire large bowel is greatly decreased 
in size, its diameter being 5 mm from the 
cecum down as far as the rectum The termi- 
nal portion of the rectum, however, shows a 
marked increase of the lumen compared with 
the size of the large bowel The large intestine 
shows a complete lack of haustration The de- 
scending and transverse colon are in the usual 
location, while the cecum is mov^ed to the mid- 
line and is located just beneath the edge of the 
liver somewhat to the right of the mid-line 
There is a sudden increase in the size of the gut 
in the region of the cecum, measuring 20 cm 
m diameter, but bevond the cecum the termi- 
nal portion of the ileum shows again a decrease 
m size, measuring only 10 mm in diameter 
Followung the gut orally (sic) from that point, it 
appears that there is a gradual increase in the 
lumen so that at the junction of the ileum and 
jejunum it reaches 30 mm in diameter The 
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I il, I I ilm tnkui in the anterior posterior posi Tig 2 Film taken in the oblique position right 
lion face down side down 


i)\ coughing for them During the act of 
coughing her throat and upper chest distend in 
a spherical mass as large as an orange This 
has nerer gnen her am incom emencc except 
for the bulging 

'Ihe patient, a female II years of age, was 
admitted to the hospital with empyema follow- 
ing an attach of influenzal pneumonia 

Her family history is negative — father and 
mother both living and well, one sister hung 
and well, one brother died in infancy Her 
personal history is essentially negative She 


had the common childhood diseases except 
mumps and whooping-cough, and is the mother 
of two children 

None of the living members of her family 
has an) deformity', but her grandmother on 
her mother s side told her that one of their 
ancestors had some deformity the exact na- 
ture of w hich she did not know 

The roentgenograms reproduced herewith 
show a congenital non-union of the sternum 
from the sternal notch to the level of the third 
nb 


MICROCOLON 

TWO CASE REPORTS 
Bj r B STEPHENSON. M D FACE 
Denver, Colorado 

Micro colon is rare, Rankin, Bargen, and 
Buie (1), m the 1932 edition of their book, re- 
fer to six definitely certain cases In 1925, 
however, Greig (2), of Edinburgh, while re- 
porting three cases, records a comprehensive 
study of the anomaly and gives statistical data 
derived from 2S cases He comments on there 
having been found two cases m lll,4ol 


Vienna autopsies, and nine cases m 150,000 
Leningrad autopsies The 75 references listed 
■mil furnish a complete bibliography to that 
date for anyone wishing to pursue the subject 
The rarity of the anomaly makes it a coinci- 
dence worth noting that the following two cases 
were encountered within fourteen days of each 
other at the Children’s Hospital, Denver, 
having been referred to the same Denver 
pediatrician Both were diagnosed roent- 
genologically by opaque enema, and one proven 
by autopsy Both showed incomplete rotation 
Case 1 J P • white, male, patient of Dr 
John A Schoonover, was admitted to the 
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Case 2 Baby L , white, male, admitted to 
the Children’s Hospital when two days old, 
died when seven days old, there having been 
no operation nor autopsy The baby passed 
no meconium after birth, vomited up to the 
fourth day, then passed several stools Rectal 
examination revealed a narrow, funnel-shaped 
rectum An x-ray examination by enema 
was made on the fifth day 

Roentgenologist’s Report — "The banumized 
enema passed just beyond the splenic flexure, 
where considerable resistance itas encountered 
The pelvic colon appeared veiy narrow The 
sigmoid and descending portions of the colon 
were narrow and of irregular outline Films — 
Films at this point confirmed the fluoroscopic 
observations, but showed the barium to have 
passed on transversely across the abdomen 
(Fig 4) Further injection was then done, 
and films showed a dilated bowel proximal to 
the splenic flexure, which could be partly 
colon and partly ileum, or all ileum Definite 
gas-distended loops of small boivel were also 
present (Fig 5) Opinion — Congenitally small 
descending colon, especially narrow within 
the pelvis, probably bound down by con- 
genital bands, possibly short colon, ending 
at splenic flexure— -at least not extending 
proximal to the hepatic flexure Signs of small 
intestinal obstruction " 
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MULTIPLE MALIGNANCIES OF HEAD 
AND NECK 

THREE INDEPENDENT LESIONS IN ONE 
PATIENT 

By ASA B FRIEDMAN M D 1 and MATTHEW G 
GOLDEN, M D * Neu. York Ct/v 

The subject of multiple primary carcinomas 
has been repeatedly studied and adequately 
reported Shields Warren and Olive Gates 3 

1 Visiting Radiation Therapist, Kings Counts 
Hospital Division of Cancer, Department of Hos 
pitnls, New York Cit\ Dr Ira I Kaplan Director 
* Attending Otolarvngologist Kings Count} Hos 

pital 

5 Warren, Shields and Gates Olive Multiple 
Pnmarj Malignant Tumors Am Jour Cancer 
1932 16, 1358-1414 


recently published an excellent review of cases, 
1,259 in. all, m the literature as well as of tlieir 
own sources Since then a few other reports 
have appeared, increasing somewhat the total 
number of reported cases Many and bizarre 
combinations of primary malignancies are in- 
cluded m these large sources, but the particular 
coincidence of neoplasms that the case to be 
discussed presented was not included The 
reader is referred to the paper of Warren and 
Gates for an excellent analytical renew of the 
subject to date 

T C , aged 64 years, was referred to the 
Cancer Division at Kangs County Hospital, on 
June S, 1934 His chief complaint was pam, 
of not more than seven weeks’ duration, on the 
left side of his tongue which radiated toward his 
left ear and was aggravated by swallowing 
For eight months previous to this he had been 
treated m the Medical Clime for arteriosclerotic 
cardiorenal disease His past history was ir- 
relevant except for the fact that it showed that 
he had received treatment, m 1930, at another 
hospital for a laryngeal newgrowth, and that 
he had remained under the care of that insti- 
tution until November, 1932 His family 
history was negative for carcinoma or other so- 
called “familial” diseases A report from the 
other hospital stated that the patient had 
been treated in June, 1930, for an extrinsic 
carcinoma of the larynx reported pathologically 
as epidermoid carcinoma, transitionally Grade 
Two, moderately radiosensitive He was given 
2S,000 me -hr of radium externally to each 
side of his larynx and the equivalent of 760 
me -hr of radium treatment from gold seeds 
placed in the left pyriform sinus 

At the time of Ins first visit to our Clin ic, 
physical examination showed the following 
A rather obese, adult, white male, aged 64 
years His heart, lungs, abdomen, and 
extremities were essentially negative except for 
moderate signs of arteriosclerosis Laryngeal 
examination by one of us showed an essentially 
normal larynx Both cords moved normally 
1 here was no evidence of recurrent or residual 
growth, and very little evidence of scarring 
On the middle third of the left lateral border 
of his tongue there was an indurated, ulcerated, 
neoplastic lesion, well demarcated The tonsil- 
lar pillars and tongue base were not involved 
Biopsy was reported by Dr Hala, attending 
pathologist, as follows “Section is one of 
tongue, including portion of the muscles In 
some places the mucous lining is hypertrophied, 
with marked acanthosis and heratmization of 
the cells, elsewhere, there is ulceration, and 
the presence of numerous irregular islands of 
varied size consisting of large squamous epi- 
thelial cells showing here and there a tendency 
touard pearl formation This growth mfil- 
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Fig 3 Case 1 Roentgenogram taken at 30 hours Note the smnllcr sire of the column of banum 
demonstrates contrnctihtj 

Tig 4 Case 2 Tnema forced past the splenic flexure a ith difficult) 

a dram tube mentioned abov e is inserted in one 
of those distended guts Stomach and 
duodenum appear essentially negative 
Upon the exploration of the heart it appears 
that the right ventricle is considerably en 
larged and the musculature hypertrophied 
Further examination discloses a large opening 
existing between the two auricles which is not 
merely a patency of the foramen ovale, but an 
incomplete development of the inter-auncular 
wall 

‘Diagnosis — Congenital microcolon, in- 
complete development of the mter-auncular 
septum ” 

Points of Especial Interest — (1) The co- 
existing heart anomaly, (2) the hereditary 
factor The baby was sent mto the hospital 
because the attending physician, knowing 
that an infant brother of the patient had had 
an anomalous colon from which he died, 
feared that the failure of the patient to pass 
meconium indicated a similar anomaly It was 
later learned that an infant son of the father’s 
sister had died due to a colon anomaly Thus, 
F, g 5 Case 2 Continued pressure of enema an mfant boy, his brother, and a cousin all 

caused it to enter the proximal dilate owe ^ le( j after birth due to anomalous colons 

probably the ileum 
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48 hours in Standard Methods Formula (1 5 
per cent nutnent agar, 3 grs beef extract, 
5 grs peptone per liter), and plate counts were 
made from a dilution of from 1 to 10,000 
The bacterial count (all types) was then as 
follows untreated milk, 4, S00, 000, ten-minute 
sample, 11,000,000, fifteen-minute sample, 
13,500,000 twenty-mmute sample, 11,500,000 
All four samples, when kept in covered glass 
bottles over a three-day period, seemed to 
conform to the finding in the initial experiment 
Fluid in the irradiated milk separated much 
sooner than in the untreated, and the rate and 
amount of separation appeared to correspond 
roughly to the treatment times The irradi- 
ated milk, at the end of three days, showed 
many large air-pockets, and the curd was more 


solid and compact than in the imirradiated 
milk As before, the control gave off the char- 
acteristic lactic acid odor, while the treated 
samples gave evidence of butyric acid How- 
ever, no test was made for the type of acid 
present 

The experiment was not carried further be- 
cause of lack of time and facilities for exact 
dosage measurement No theory was formed 
as to whether the effect found was due to a 
direct stimulation of bacterial growth or was 
caused by some photochemical change which 
made the surrounding medium more favorable 
for the support of such organisms 

If the effect found m this brief work could 
be developed further, it might well be used as 
a biological indicator of x-ray dosage 
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tratcs in some areas into the muscular zone 
Diagnosis Squamous-cell carcinoma of the 
tongue ” 

There were no palpable sub maxillary or 
cervical glands 

Treatment — Because of the fact that radia- 
tion had preMouslv been gi\en to the neck, 
only the primary lesion was treated, \-ray 
treatment of the neck now being omitted Six 
radium clement needles (2 mg , 3 2 cm , 0 5 
mm platinum) were insericd perpendicularly 
into the tongue, being equally spaced about the 
periphery of the palpable lesion They were 
sown in place and allowed to remain 9b hours, 
giving a total dose of 1,112 mg -hr The ex- 
pected radium reaction resulted, and the lesion 
healed with excellent epithchzation of the area 
and a minimum amount of post-radium pain 
TJie patient remained entirely well for oxer 
fixemonths On Nox 1, 1934, on examination, 
a small indurated ulcer about 7 mm in diame- 
ter was found on the lower edge of the right 
margin of the tongue The entire lesion and 
the surrounding portion of the muscle was re- 
moved by an electrocoagulation loop The base 
of the wound was then coagulated thoroughly 
This specimen was reported by the pathologist 
as follows 


‘'The normal mucosa to a large extent is 
absent as a result of ulceration , it is replaced In 
a newgrowth of the epithelial type which 
infiltrates downward into the substance of the 
tongue, reaching the muscular strata m some 
areas The grow th is composed of squamous, 
polygonal, and large round epithelial cells 
rather closely packed, small nests of them being 
separated by a rather delicate reticular stroma, 
there is no attempt at full differentiation’ 
Epithelial pearls are absent and the keratmiza 
tion has not occurred, many of the cells show 
h\ perchromatic nuclei and occasional mitotic 
figures are observed From the histologic 
standpoint the tumor appears to be highly 
malignant Diagnosis Epidermoid carcinoma 
of tongue " 

The periphery of the coagulated wound was 
then implanted with radium needles The 
procedure was similar to that used in the first 
tongue lesion A total dose of 600 mg -hr was 
given and the wound healed 

About six months later the patient was re- 
admitted to the medical service because of an 
acute bronchial pneumoma He died after 
admission Autopsy was refused but the ex 
animation at the time did not show recurrence 
of the malignancy 


IRRADIATION OF MILK BY X-RAYS 
B\ ROBERT C WOODS Old Lyme, Conn 

Following is a report of a short experiment on 
the treatment of milk by' \-ravs, earned out by r 
the writer at the Gray Industrial Laboratones, 
Newark, N J All bactenal counts were done 
by I R Ascn, Director of the Clinical Labora- 
tory, Newark, N J 

The x-ray machine used m tins work was 
designed and operated pnmarily for mdustnal 
applications, and so, unfortunately, there was 
no method of calculating the actual dosages 
given m terms of r units or other measure- 
ments This work is then of interest mostly 
because of the general effects obtained The 
equipment used consisted of an ordinary 150 
kv generator with a half-wave, mechanical 
rectifier operating a universal, medium focus, 
Coolidge air cooled x-ray tube The tube was 
run at 38 kv , 5 ma , and the distance from 
target to surface of milk was 32 cm , no filter 
was used 

To determine roughly the chances of ob- 
taining some effect by irradiation of raw milk, 
a 150 c c sample of raw milk was exposed to 
the x-ray' beam in a sterile cardboard container 
for ten minutes, a control sample of 150 c c 
being kept m a like con tamer at as near the 
same g temperature as possible After a 48-hour 
mcubation period, the number of bacteria 


groups in the treated milk w r as quite evident!} 
larger than in the control, although no exact 
count was made at this time Samples of 
treated and untreated milk, allowed to stand 
for seven day's in covered sterile glass bottles, 
presented a marked difference in appearance 
The irradiated milk showed a much more dis- 
tinct cleavage of fluid from curd than the con- 
trol, and gave a rancid, butyric acid odor in 
stead of the normal sour-milk, lactic acid odor 
emitted by' the control Fluid from both 
samples was filtered and tested for pn, but no 
difference was found, although it was noted 
that fluid from the treated milk appeared 
much clearer after filtering than that from the 
untreated 

The experiment was repeated with more 
samples at different dosages and with more 
care Using the same factors (3S kv , 5 ma , 
32 cm target-milk distance) three samples of 
raw milk, 150 cc each, were irradiated m 
sterile cardboard containers, a fourth sample 
being kept as a control One sample was ir- 
radiated ten minutes, one fifteen minutes, and 
one for twenty minutes Throughout the 
twenty-minute period, the room temperature 
was SO F , the temperature of the room in 
which the control was kept remained the same, 
and the temperature m the x-ray beam rose 
from SO F to 92 F 

The four samples were then incubated for 
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lished radiologists, but not forgettmg or neg- 
lecting the desires of the younger men just 
entering the field of radiology The Com- 
mittee has attempted to give the radiologists 
of this country ample opportunity to present 
papers and chmcs, feelmg they are cognizant 
of the conditions under which our radiologists 
work, and their experiences and suggestions 
would be doubly valuable to the radiologists 
attending the meeting 

The Chmcs have proved a popular feature 
of previous meetmgs, and, as you will note, 
Clinics are to be presented four afternoons 
during the meeting 

Dr James T Case, of Chicago, is to give the 
Carman Lecture and we are pleased to state 
that the members of the Cmcinnati Academy 
of Medicine are to be guests of the Radiological 
Society on that occasion 

Many social activities have been planned by 
the local committee m Cincinnati and everyone 
will enjoy looking up old friends and acquain- 
tances, and making new ones 

Looking fonvard to seeing you in Cincinnati, 
I am 

Sincerely yours, 

Thomas A Burcham, M D , President 
Chairman, Program Committee 


CINCINNATI, THE HOST CITY 

A few facts concerning the city m which the 
Annual Meetmg of the Society is to be held 
may be interesting, as forming a background 
to a visit there 

Cincinnati has been an incorporated city 
since 1S19 It is at present governed by nme 
councilmen, elected at large, who, in turn, 
elect a mayor to be the official head of the city 
for all ceremonial purposes The council 
appoints the city manager, a trained adminis- 
trator, who appoints and may remov e all heads 
of departments and, subject to civil service 
provisions, is responsible for the appointment 
and removal of all other officers and employees 
in the administrative departments The pres- 
ent city manager is Mr Clarence A Dykstra, 
student of political science and former member 
of the facultj of the University of California 
Cincinnati s outstanding possession is her 
municipal government she boasts of being 
Uic best governed city in America ” 

The fact that the city has long been know n 
as largely German in character is due to the 



Tyler-Davidson Fountain on Fountain Square with 
the Hotel Netherland Plaza in the background 


immigration of a group of Germans about 1840 
They wrote back to their kinsfolk m ‘ the old 
country” that the Ohio Valley' was ‘ another 
Rhine Valley in appearance and fertility ” 

The city is served by' eight trunk line rail- 
roads, and is 300 miles from Chicago At one 
period, its river traffic was its main communi- 
cation with the country' east and west Now, 
much of the travel and traffic from the central 
South passes through Cincinnati There has 
recently been completed a modem railway' 
terminal A municipal airport is located near 
the central part of town 
The Annual Meeting is to be held in the 
Netherland Plaza Hotel, modem, and luxu- 
rious in every way There are other excellent 
hotels of the first class within easy' distances, 


LEON J MENVILLE, M D , Editor 


HOWARD P DOU8, M D , Associate Editor 


ROENTGENOLOGIC SYNDROMES 


Disease, when typical in form, manifests 
itself in the patient by cardinal symptoms and 
signs These cardinal symptoms and signs 
have been recorded by the medical profession 
for decades, and, in the ease of many diseases, 
for centuries 1 hey ha\ e, as a result, become 
so definitely a part of their respectn e diseases 
that, when the} arc found in certain groups 
or syndromes, no question is ashed as to the 
diagnosis One sy mptom or sign does not make 
a diagnosis, but a typical sy ndrome of a disease, 
running true to type, lea\es no doubt in the 
physician’s mmd A chill, a sudden rise of 
temperature, a cough, blood} sputum, pam 
m the chest, percussion dullness o\ cr a localized 
area of the lung, trul} indicates pneumonia 
A ph} sician’s shill is measured by Ins ability 
to not only elicit certain symptoms and signs 
of disease but also by his ability to anal}ze 
the symptoms and signs and put them together 
m their correct relations to each other as 
pointing to a certain disease That ability 
marks the great physician 

It is interesting that one disease can be so 
completely differentiated from another disease 
as to make its diagnosis easy, as one plant from 
another, but it is eyen more interesting that 
the reaction of the various anatomical struc- 
tures to each disease can be so different After 
all, when the physician elicits certain symptoms 
and signs he is determining definite structural 
changes of anatomy and must so interpret them 
The roentgenologist portrays upon a film 
the anatomy of a patient and the pathological 


variations of this anatomy — structural changes 
indicatn e of disease The skill of the roent- 
genologic physician is measured by his ability 
not only to evaluate these structural changes 
as pathological processes, but especially by 
his abiht} to put them together in definite 
groups as pointing to certain diseases — roent 
genologic syndromes 

A roentgenologic syndrome can be as truly 
indicatn e of the structural changes of disease 
as any clinical syndrome It does, however, 
require the knowledge of the clinical history to 
enable one to state that a given disease is the 
one which ails the patient Gallstones and a 
diseased gall bladder might be demonstrated, 
a definite disease process, but the patient 
could be dying of leukemia 

The roentgenologic physician may become so 
engrossed in the demonstration of structural 
changes that he fails to grasp the larger signi 
cance of his findings The demonstration of 
an irritable duodenum, a diseased appendix, 
and cecal stasis is important, but this roent- 
genologic syndrome may often mean an ulcer 
of the duodenum when a true ulcer deformity 
cannot be portrayed Having succeeded in 
the accurate demonstration of anatomica 
changes and well along with the interpretation 
of these structural changes into terms of 
diseased processes, the roentgenologic physician 
can now begin to look forward to a greater 
grouping of roentgenologic syndromes as typical 


of certain diseases 


W W Wasson, M D 
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TO THE RADIOLOGISTS OF 
NORTH AMERICA 

Tn this issue of Radiology, you will find a 
Prehmmay P» ^am t * e Annual Meetmg 

4, .936, ,n On- 


cmnati, with headquarters at the Netherland 
Plaza Hotel 

The Program Committee has endeavored to 
arrange interesting papers and discussions for 
each day of the meetmg, with the thought of 
paving as varied a program as possible, always 
planning to cater to the wishes of the es tab- 
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J Ryan, M D , St Luke’s Hospital, New 
York City 

13 "The Role of the Vegetative Nervous 
System in the Cluneal Roentgenology of the 
Upper Digestive Tract ' Alfred L C 
Siefert, M D , Oakland, Calif (20 nun ) 

Discussion (5 min ) to be opened by Byrl R 
Kirklin, M D , Mayo Clinic, Rochester, 
Minn 

14 “Non-carcmomatous Tumors of the 
Stomach ” Ray Alden Carter, M D , Los 
Angeles, Calif (20 mm ) 

15 “The Mobility of the Antrum, Pylorus, 
Duodenum, and Gall Bladder m Health and 
Disease The Influence of Mobility in the 
Functioning of These Organs in the Biliary 
Tract ” Nathan B Newcomer, M D , Den- 
ier, Colo, and Elizabeth H Newcomer, 
M D , Denver, Colo (20 mm ) 

Discussion (5 mm ) to be opened by Alfred 
L L Bell, M D , Long Island College Hos- 
pital, Brooklyn, N Y 

16 “Effects of Peptic Ulcer on Emptying 
of the Gall Bladder ” Edward A Boyden, 
M D , Minneapolis, Minn (by invitation) (20 
min ) 

17 “Primary Tumors of the Small In- 
testine ” Edward W Rowe, M D , Lmcoln 
Clinic, Lmcoln, Nebr (20 mm ) 

‘Biliary Dyssynergia Disorders of Motility 
of the Extra-hepatic Biliary Tract” (to be 
read by title) Harold A Hills, M D , 
San Francisco, Calif (by invitation) 

Tuesday Afternoon 

2 00 p m 

EXECUTIVE SESSION 
Hall of Mirrors 

Report of the Nominating Committee 

3 20 p m 

13 'Excretory Urography ’ Joseph B 
Pruestlex , M D , Des Moines, Iowa (by invi- 
tation) (20 min ) 

19 The Roentgen Diagnosis of Lesions 
of the Upper Unnary Tract.’ Carl L 
Gillies, M D , University of Iowa, Iowa City, 
Iowa, and H Dabnex Kerr, 2SI D , Um- 
xersitj of Iowa, Iowa Citx , Iowa (20 min) 
iscussion (5 nun ) to be opened bj Bernxrd 
H iXIcuols, Cleveland Clinic, Cleveland, O 


Carman Night 
Hall of Mirrors 
S 00 p m 

Wednesday Morning , Dec 2, 1936 
Hall of Mirrors 

9 00 x m 

20 “Carcinoma of the Bronchus ” Louis 
H Clerf, M D , Philadelphia, Penna (by 
invitation) (20 mm ) 

Discussion (5 mm ) to be opened by Leo G 
Rigler, M D , University Hospital, Minne- 
apolis, Minn 

21 "Osteopetrosis ” R Manges Smith, 
M D , Dept of Roentgen ology, Jefferson 
Hospital, Philadelphia, Penna , and Austin 
T Smith, M D , Dept of Rhmology and 
Laryngology, Jefferson Hospital, Phdadelphia, 
Penna (by invitation) (20 min ) 

Discussion (5 mm ) to be opened by Edward 
L Jenkinson, M D , St Luke’s Hospital, 
Chicago, 111 

22 “The Diagnosis of Parathyroid Dys- 
function ” Edgar C Baker, M D , Youngs- 
town, O (20 mm ) 

Discussion (5 min ) to be opened by Edgar 
M McPeak, M D , Washington, D C (by 
invitation) 

23 “Roentgen Methods of Studying the 
Soft Tissue Structures of the Neck ” W Ed- 
ward Chamberlain, M D , Temple Univer- 
sity, Philadelphia, Penna , and Albert K Mer- 
chant, M D , Temple University, Philadel- 
phia, Penna (20 mm ) 

Discussion (5 nun ) to be opened by Samuel 
M Brown, M D , University of Cincinnati, 
Cincinnati, O , and Samuel Iglauer, M D , 
Professor of Otolaryngology, University of 
Cincinnati, Cincinnati, O (by invitation) 

24 “Pulmonary Pneumocele Certain Con- 
siderations in Cystic Disease of the Lung ” 
Carlton B Peirce, M D , University of 
Michigan, Ann Arbor, Mich (20 mm ) 

25 “Primary and Metastatic Pulmonary 
Malignancy Compared Clinically and Roent- 
genologically ” John T Farrell, Jr , M D , 
Jefferson Medical College, Philadelphia, Penna 
(20 mm ) 

Discussion (5 min ) to be opened by John D 
Camp, M D , Mayo Clinic, Rochester, Minn 

Wednesday Afternoon 

2 00 a m 

Symposium on the Female Pelvis 

Arranged by Robert A Arens, MD 
Chicago, 111 ’ 
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among others, The Gibson, The Fountain 
Square, The Alms, and The Sinton If you 
have not already made your resen ation, jou 
will assure yourself of more desirable accom- 
modations by doing so at once 


Angeles, Calif, and George D Maner, 
M D , Los Angeles, Calif (by invitation) (20 
mm ) 

Discussion (o min ) to be opened by W Ed- 
ward Chamberlain, MD, Temple Umver 
sit\, Philadelphia, Penna 


PRELIMINARY PROGRAM Monday Afternoon 


SCIENTIFIC PROGRAM 2 00 pm 

of the 0 “Cancer of the Thyroid in Children ” 

TWENTY-SECOND VNNUAL MEETING Hugh F Hare, M D, Lahey Clinic, Boston, 


of the 

RADIOLOGICAL SOCIE3 Y 
OF NORTH AMERICA 

November 30-December 4, 1030 

Nctherland Plaza, Cincinnati, Ohio 

Monday Morning, A’oi/ 30, 1936 
Hall of Mirrors 

9 00 A M 

Call to order 1 iiowas A Bukcham, M D 
President of the Radiological Society 


Mass (by invitation) (20 min ) 

Discussion (5 min ) to be opened by U V 
Portmann, MD, Cle\ eland Clinic, CIe\ e- 
land, O 

7 "Radiotherapy in Catarrhal Deafness" 
Frederick J O Brien, M D , Boston City 
Hospital, Boston, Mass (20 min ) 

S “Congenital Absence of the Left Dia 
phragm Ma\ Kahn, M D , Baltimore, Md 
(20 min ) 

Discussion (a mm ) to be opened by Howard 
P Doub, M D , Henry Ford Hospital, Detroit, 
Mich 


scientific session 

10 00 A M 


1 "Surgical Anatomj of the Abdomen ” 
(Illustrated with lantern slides ) Samuel 
Brown, M D , Uni\ ersity of Cincinnati, Cin- 
cinnati, O (20 min ) 

Discussion (5 mm ) to be opened by Sidney 
Lange, M D , Cincinnati, O (by invitation) 

2 "Rare Developmental Abnormalities of 
the Adult Atlas ’ Walter S Lawrence, 
LI D , Memphis, Tenn (10 mm ) 

Discussion (5 mm ) to be opened by Byron 
H Jackson, M D, Scranton, Penna 

3 “Our Experience with Roentgen Ex- 
aminations of University Freshmen during a 
Three-year Period ’’ Ernst A Pohle, 
M D , PhD, University of Wisconsin, Madi- 


son, Wise (20 min ) 

Discussion (5 mm ) to be opened by Henry 
Kennon Dunham, M D , Cincinnati, O 
4 "Late Results in Traumatically Dis- 
placed Epiphyses ” Oscar Lipschultz, M D , 
Minneapolis General Hospital, Minneapolis, 


Minn (20 mm ) 

Discussion (5 nun ) to be opened by Leo G 
Rigler, M D , Minneapolis, Minn 

5 “Roentgen-ray Evidence of Metastatic 
Malignancy in Bone ” (Blustrated with lan- 
tern slides) Henry Snure, MD, Los 


9 “Malignancy Involving the Duodenum 
Allan T uggle, M D , New York Hospital, 
New York City (20 min ) 

10 "Roentgen Kymographic Studies in 
Clinical Cardiac Conditions ” Wendell G 
Scott, M D , Washington University School 
of Medicine, St Louis, Mo (by invitation) 
and Sherwood Moore, MD, Washington 
University School of Medicine, St Lows 
(20 min ) 

11 “The Use of Pento-barbital Sodium 
(Nembutal) for Roentgen Sickness Report of 
175 Cases ” Eugene T Leddy, M D , Mayo 
Clinic, Rochester, Minn , and W C Popp, 
M D , Mayo Chnic, Rochester, Minn (by 
imitation) (20 mm ) 

Tuesday Morning, Dec 1, 1936 
Hall of Mirrors 

9 00 A M 

Symposium on Diseases of the Stomach and 
Gall Bladder 

Arranged by Leo Henry Garland, M D , 
San Francisco, Calif 

12 “The Incidence and Classification of 
Hernias” Maurice F Dwyer, M D , Seattle, 
Wash (20 min ) 

Discussion (5 min ) to be opened by Eric 
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26 “Value of Hysterosalpingography in 
Gynecological Diagnosis ” Albert Mathieu, 
M D , Portland, Oregon (by invitation) (20 
mm ) 

27 “A Comparison of Uterine Tubal In- 
sufflation and Hysterosalpingography ” Law- 
rence M Randall, M D , Dept of Obstetrics 
and Gynecology, Mayo Clinic, Rochester, 
Minn (by invitation) (20 min ) 

2S “Why Pneumoperitoneum ? ” Irving 
F Stein, M D , Chicago, 111 (by invitation) 
(20 mm ) 

29 “Roentgenography in Obstetrics ” J 
Bay Jacobs, M D , Washington, D C (by 
invitation) (20 mm ) 

“Hereditary Multiple Ankylosing Arthrop- 
athy (Congenital Stiffness of the Finger 
Joints)” (to be read by title only) Arthur R 
Bloom, M D , Detroit, Mich 

30 “The Circular Area of Tuberculous 
Infiltration ” Carl C Birkelo, M D , De- 
troit, Mich , and J A Kasper, M D , Detroit, 
Mich (by invitation) (20 mm ) 

Discussion (5 mm ) to be opened by Henry 
K Dunham, M D , Cincinnati, O 

Thursday Morning, Dec 3, 1936 
Hall of Mirrors 

9 00 AM 

Symposium on Therapy 

Arranged by Arthur W Erskine, M D , 
Cedar Rapids, Iowa 

31 "Radiation Treatment of Malignancy 
of the Lip ” Ira I Kaplan, M D , Director 
Radiation Therapy Service, Bellevue Hospital, 
Ncn York City (20 mm ) 

32 “A Study of Radium Technic in the 
Treatment of Carcinoma of the Rectum ” 
Harry H Bowing, M D , Section on Thera- 
peutic Radiology, Mayo Clinic, Rochester, 
Minn , and Robert E Fricke, M D , Section 
on Therapeutic Radiology, Majo Clinic, 
Rochester, Minn (20 mm ) 

33 "Peroral X-radiation in the Treatment 
of Intra oral Cancers ” Hayes E ^Martin, 
M D , New York City (by invitation) (20 mm ) 

34 “The Relation of Heredity and En- 
vironment to Cancer Occurrence ” Maude 
Slye, Ph D , Sprague Memorial Institute, 
Unnersitj of Chicago, Chicago, 111 (by invi- 
tation) (30 min ) 

33 “Cancer of the Breast ” Ursus V 


Portmann, M D , Cleveland Clinic, Cleve- 
land, O (20 mm ) 

36 "Practical Methods of Reducing the 
Cancer Death Rate ” Edward H Skinner, 
M D , Kansas City, Mo (20 min ) 

Discussion (10 min ) to be opened by Albert 
Soiland, M D , Los Angeles, Calif 

Thursday Afternoon 

2 00 p m 

Executive Session 

Hal! of Mirrors 
Election of Officers 

3 20 pm 

37 “Treatment Record Designation of the 
Tumor Dose in Roentgens ” Edwin C Ernst, 
M D , Barnard Free Skm and Cancer Hospital, 
St Louis, Mo (20 mm ) 

3S “Should the Method of Coutard be 
Apphed in All Cases of Cancer Treated by 
Roentgen Rays?” W Edward Chamberlain, 
M D ,Temple University, Philadelphia, Penna , 
and Barton R Young, M D , Temple Uni- 
versity, Philadelphia, Penna (by invitation) 
(20 mm ) 


Symposium on Gastroscopy 

Arranged by Leo G Rigler, M D , Minne- 
apolis, Minn 

39 "A Comparison of Gastroscopic and 
Roentgen Examinations ” Rudolph Schind- 
ler, M D , University of Chicago, Chicago, HI , 
and Frederic Templeton, M D , Unn ersity of 
Chicago, Chicago, HI (by invitation) (20 mm ) 

40 “Gastroscopy " Dr Richard Schat- 
zki, Massachusetts General Hospital, Boston, 
Mass (by invitation) (20 nun ) 

41 “The Value of Gastroscopy ” Edward 
B Benedict, M D , Massachusetts General 
Hospital, Boston, hi ass (by invitation) (20 
min ) 

Discussion “A Critical Evaluation of 
Gastroscopy and Roentgenology m the Diag- 
nosis of Diseases of the Stomach ” Byrl R 
Kirklin, M D , Mayo Chnic, Rochester, 
Minn , and Herman Moersch, hi D , Mayo 
Clinic, Rochester, Minn (b) invitation) 
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Roentgen- or Gamma-ray Irradiation ” Edith 
H Quimbx, MA, Memorial Hospital, New 
York City, and William S MacComb, M D , 
Memorial Hospital, New York City (20 mm ) 
Discussion (5 min ) to be opened by James 
L Weatherwax, M A , Philadelphia General 
Hospital, Philadelphia, Penna 


54 "Dosage Measurements with the Thim- 
ble Chamber” (by title) Otto Glasser, 
Ph D , Cleveland Clinic Foundation, Cleveland, 
Ohio (20 mm ) 

Discussion (5 mm ) to be opened by Lauris- 
ton S Taylor, Ph D , Bureau of Standards, 
Washington, D C 


CLINICS 

Clinics will be held even,’ afternoon, with the exception of Thursday, from four to five o’clock 


Author 

Byrl R Kirklin, M D , Rochester, Minn 
Ursus V Portmann, M D , Cleveland, O 
Robert B Taft, M D , Charleston, S C 
Walter W Wasson, M D , Denver, Colo 
Max Kahn, hi D , Baltimore, Md 

(Round table discussion on interesting films 
cases, with abstract of history ) 

Leo H Garland, M D , San Francisco 
Arthur W Erskine, M D , Cedar Rapids, Iowa 
W Edward Chamberlain, M D , Philadelphia 

William E Costolow, M D , Los Angeles 
George Lvford, hi D , Cincinnati, 0 
Philip J Hodes, hi D , Philadelphia 
Zoe A Johnston, hi* D , Pittsburgh 


Title 

Cholecystography 

X-ray Treatment of Malignant Thyroid 
(Later) 

Differential Diagnosis of Pulmonary Diseases 
Bone Tumor 

Members, please bring films of your puzzling 
Silicosis 

What does the Lesion Get? 

Radiologist s Part in the Problem of Low Back 
Pam 

Three Years’ Experience with 500 kv 

Salpingography 

Pneumoconiosis 

Practical Treatment of Carcinoma of the 
Uterus by X-ray and Radium 


ANNOUNCEMENT 

FLORIDA STATE RADIOLOGICAL 
SOCIETY 

4 he Florida State Radiological Societj an- 
nounces its officers for the ensuing j ear 
President, F J Payton, hi D , of Miami Beach, 
I ice- president, G Raap, hi D , of Miami, 
Secretary, Harold 0 Brown, hi D , of Tampa’ 
t Meetings are held twice a year, in Mai and 
No\ ember 


COMMUNICATIONS 

AN IMPORTANT DECISION 

The following interesting communication ha 
been rccened bj the Editor from L Henn 
ar and, hi D , of San Francisco, Secretary o 

' c Excc uti\e Committee of the Pacifii 
Roentgen Club 

In view of current comment concemmg tht 
recent Supreme Court opinion in this State or 


the subject of nurse anesthetists, I think that 
the following facts should be brought to the 
attention of your readers 


* — i-— uccii puuncizect 

m the newspapers under the heading ‘Lay 
Persons may Legally Give Anesthetics ’ The 
possibility of an analogous erroneous deduction 
regarding radiology is immediately apparent 
Now , the actual opinion states that a Registered 
Purse may, under the immediate direction and 
supervision of the operating surgeon and his 
assistant, give an anesthetic The only appli- 

Ca uf k°^ ^ ec,slon to radiology is that it 

might be construed to permit \-ray technicians 
to perform certain functions under the im- 
mediate and direct supervision of a radiologist 

StTlT/’l thCre ^ definite regulations m this 
btate dealing with the training and registration 
of nurses, but there are none deahn g C-S 

h “"' ”° d ' reCt antj08 >- n ““- 

"The decision m question was rendered folio w- 
g a senes of rather unfortunate circumstances 


The sk\lmc of Cincinnati 


Friday Morning Dee 4, 193G 

9 00 A M 

Sj mposium on the Chest 

Arranged b_\ W Walter Wasson, M D , 
Denver, Colo 

42 (Five papers will make up this Sympo- 
sium, titles and authors to he shown in the 
final program ) 

Discussion ( j min ) to be opened by Henry 
K Dunham, M D , Cincinnati, O 
47 “New Method for Examination of 
Sacro iliac Joints ’ Gage Clement, M D , 
St Luke s Hospital, Duluth, Minn (20 min ) 
Discussion (5 mm ) to be opened by John 
Barnes, M D , Buffalo, N Y 
4S "Traumatic Injuries of the Kidneys ’ 
Roy P Potter, M D , Marshfield Clinic, 
Marshfield, Wise , and W G Sexton, M D , 
Urologist, Marshfield Clinic, Marshfield, Wise 
(by invitation) (20 min ) 


Friday Afternoon 

2 00 P m 

Symposium on Physics 
Arranged by Otto Glasser, Ph D , Cleve- 
land Clinic, Cleveland, Oluo 

49 "The Biological Action of Neutron 
Rays ” John H Lawrence, M D , Depart- 
ment of Internal Medicine, Yale University 
School of Medicine, New Haven, Conn (by 
invitation) , Paul C Aebersold, M D , 
Division of Roentgenology, University of Cali- 
fornia Medical School, Berkeley, Calif (by 
invitation) , Ernest O Lawtience, M D , 
Radiation Laboratory, Department of Physics, 
University of California, Berkeley, Calif (by 
invitation) (20 min ) , _ 

Discussion (5 min ) to be opened by Ken- 


neth E Corrigan, Ph D , Harper Hospital, 
Detroit, Michigan (by invitation) 

50 "Clinical Deductions from Physical 
Measurements on 200 kv and 1000 lev X rar 
Apparatus ” Robert S Stone, M D , Ura 
\ersity of California Hospital, San Francisco, 
Calif , and Paul C Aebersold, M D , Dm 
sion of Roentgenology, University of California 
Medical School, Berkelej , Calif (bj invitation) 
(20 mm ) 

Discussion (5 mm ) to be opened by Otto 
Glasser, Ph D , Cleveland Clinic Foundation, 
Cleveland, Ohio 

51 “An Oil-immersed X-ray Generating 
Outfit for 500,000 Volts and an Oil-immersed 
Multi-sectional X-ray Tube ” EE Charl 
ton, Ph D , Research Laboratory, General 
Electric Company, Schenectady, New York 
(by invitation) , George Hotaling, Research 
Laboratory, General Electric Company, Sche 
nectady, New York (by invitation) , W E 
Westendorp, Research Laboratory, General 
Electric Company, Schenectady, New York 
(by invitation), L E Dempster, Research 
Laboratory, General Electric Company, Sche- 
nectady, New York (by invitation) (20 mm ) 
Discussion (5 mm ) to be opened by Ernest 
O La whence, Radiation Laboratory, Depart- 
ment of Physics, University of California, 
Berkeley, Calif (by invitation) 

52 "X-ray Measurements with Liquid 
Ionization Chambers ” LauristonS Tayxor, 
Ph D , Bureau of Standards, Washington, 

D C (20 mm) 

Discussion (5 mm ) to be opened by G C 
Laurence, Canadian National Research Coun- 
cil, Ottawa, Canada 

53 ‘Further Studies on the Rate of Re- 
covery of Human Skm from the Effects of 
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Method of Examination 

The examination, required of candidates for 
certification as specialists in Internal Medicine 
will comprise, Part I (written) and Part II 
(practical or clinical) 

Part I The written examination is to be 
held simultaneously in different sections of the 
United States and Canada and will include 

(a) Questions in applied physiology, physio- 
logical chemistry, pathology, pharmacol- 
ogy, and the cultural aspects of medicine 

( b ) Questions in general internal medicme 
The first written examination will be held m 

December, 1936, and candidates successful in 
this written test will be eligible for the first 
practical or chmcal examination which will be 
conducted by members of the Board near the 
time for the annual session of the American 
College of Physicians at St Louis m April, 
1937 The second practical examination will 
be held at Philadelphia near the time of the 
annual session of the American Medical 
Association in Atlantic City in June, 1937 
The fee for examination is forty dollars, 
which must accompany the application, and an 
additional fee of ten dollars is required when 
the certificate is issued 

Application blanks and further information 
may be obtained hr addressing the office of the 
chairman, Walter L Bierrmg, M D , 406 Sixth 
A\ enue, Des Moines, Iowa, USA 


IN MEMORIAM 

ED C JERMAN, D Sc 
Many members of the Radiological Society 
of North America will leam with sadness of 
the passing, on Sept 13, 1936, of Mr Jerman, 
so long and intimately identified ruth the x-ray 
industry He was bom in 1S65, in Ripley 
Count) , Indiana, and during the course of his 
life tra\ died widely and made man) friends 
From 101S until his retirement in 1934, he 
uas engaged in educational w ork along the 
lines of technical procedure Many of his 
written articles ha\ e been published by various 
medical, hospital, and x-ray journals, including 
a senes of articles for Radiologx and nearl) 
a hundred “Sen ice Suggestions’ His first 
x-rar book was published dunng the carl) 
twenties, and an entire edition was soon sold 
His second and best known x-ray book, 
Modem X-ra) Technic (First edition, 192S), 
has been sold throughout the world, several 
pnnlings being made m order to supply the 



The late Ed C Jerman D Sc 


demand It still is m demand, being used as 
a text-book by many teaching institutions 
Two printings, translated into Spanish, have 
supplied the Latm-Amenean countries In- 
termittently during a penod of five years, he 
conducted an original research study of the 
Egyptian and Peruvian mummies at the Field 
Museum of Natural History, Chicago More 
than two thousand radiographs of various 
parts of nearly one hundred and fifty mum- 
mies were made m a pathologic study of these 
subjects A monograph has been prepared 
and published by the museum as a result of 
the professional study of these radiographs 
Mr Jerman was a charter member of the 
American Roentgen Ray Society, an associate 
member of the American Institute of Electrical 
Engineers for many years, an honorary 
member of the British Society of Radiogra- 
phers, co-founder, President, and President 
Emeritus of the American Society of X-ray 
Technicians For a period of eight years, he 
was examiner for the American Registry Board 
He conducted the examinations of the first 
one thousand American and Canadian tech- 
nicians to be registered b) the American 
Registry Board Since 1920 he travelled 
through more than thirty foreign countries, 
introducing his work of technical instruction 
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First of all, the original suit was started bj a 
small group of physician-anesthetists in Los 
Angeles, to enjoin and restrain a Registered 
Nurse from giving anesthetics in Saint Vin- 
cent s Hospital The suit was not started by 
the official medical association of the State and 
it was not until after an unfax orable decision 
had been rendered m the lower court that the 
California Medical Association was ashed to 
inter\ cnc This it did unsuccessfully and at 
considerable expense The mam reason given 
b} the Court for deciding m favor of the 
defendant la) anesthetist and the hospital was 
the nature of the testimon) gi\en by certain 
well-known surgeons on the staff These 
surgeons testified tint la) (nurse) anesthesia 
was an established and accepted practice in 
that hospital, the) testified under oath that 
the) personally directed the administration of 
the anesthetic during the operation'!! The 
Court was more impressed b) this testimon) 
than b) an) other The surgeons now heartil) 
regret having gixui the testimon) that thc\ 
did, but, apparcntl) called to the defense of 
their institution b) what seemed like a local 
case, they did their best to defend it and gave 
the testimon) referred to Since then, the 
ease lias assumed statewide and national pro- 
portions These ph) sicians now realize that it 
would have been belter to have openly ad- 
mitted that, in general, anesthetics should be 
given by dul) licensed pli) sicians, since the 
operating surgeon is usually far too busy to 
‘direct and supervise the anesthetist’ even 
if he were able to do so, and that the adminis- 
tration of so dangerous a drug as an anesthetic 
is indeed the practice of medicine For the 
information of those readers who arc interested 
the actual opinion raav be secured 1 

"Now comes the question of trying to rectify 
matters It is the opinion of some authorities 
that, if a suit were commenced on the merits of 
the case alone and not on the subject of enjoin- 
ing any particular charitable institution from 
following certain practices, it would probably 
be successfully prosecuted Unfortunatel) , 
such a suit would be an expensive undertaking 
and the California Medical Association is in no 
position to finance it at the present time 
Perhaps the Sections on Anesthesiology of 
some of tlie larger state and national associa- 
tions might pool some of their reserves and 
prosecute the matter as a jomt constructive 

^readdressing Pacific Roentgen Club, 450 Sutter 
St , San Francisco 


THE AMERICAN BOARD OF INTERNAL 
MEDICINE (INC ) 

The American Board of Internal Medicine 
incorporated Feb 2S, 1936, completed its 
organization on June 15, 1936 The officers 
chosen were Walter L Biemng, MD, Des 
Moines, Chairman, Jonathan C Meakins, 
hi D , Montreal, Vice-chairman, and 0 H 
Perry Pepper, hi D , Philadelphia, Secretai)- 
Treasurer These officers with the following 
si\ members constitute the present membership 
of the board Daxid P Barr, M D , St Louis, 
Reginald Fitz, M D , Boston, Ernest E Irons, 
M D , Chicago, Wilham S Middleton, MD, 
Madison, John H hlusser, MD, New Or- 
leans, and G Gill Richards, M D , Salt Lake 
Cit) 

The organization of the Board is the result 
of effectn e effort on the part of the American 
College of Physicians m conjunction with the 
Section on Practice of Medicine of the Amen 
can Medical Association and these two organi 
zations are represented in the membership 
of the Board on a fixe to four ratio, respec 
tivcl) 

The American Board of Internal Medicine 
had previously received the official approval of 
the two bodies fostering its organization, as 
well as that of the Advisory Board for Medical 
Specialties and the Council on Medical Educa 
tion and Hospitals of the American Medical 
Association 

The purpose of the Board will be the certifi- 
cation of specialists m the field of internal 
medicine, and the establishment of qualifica- 
tions with the required examination procedure 
for such certification 

While the Board is at present chiefly con- 
cerned with the qualification and procedure for 
certification m the general field of internal 
medicine, it is intended to inaugurate im- 
mediately after July 1, 1937, similar qualifica- 
tion and procedure for additional certification 
in certain of the more restricted and specialized 
branches of internal medicine, as gastro- 
enterology, cardiology, metabolic diseases, 
tuberculosis, allergic diseases, el cetera Such 
special certification will be considered only for 
candidates who have passed at least the written 
examination required for certification in general 
internal medicine The operation of such a 
plan will require the active participation and 
co-operation of recognized representatives from 
each of such special fields of medicine 
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Urner, J A , vnlh Ude, W H , jt auth 520 

van der Plaats G J The Super-high Pressure 

Lamp 515 

Wachov, ski, T J, with Hartong, Adolph, jt 

auth 514 

Watkins K H The Bladder Function m Spinal 

Injurt 51S 


Whitaker, Lester R The Double oral” 

Method for Cholecystography 515 

Williams, Rohan Discussion on Radiology in 

Relation to Obstetrics 519 

Wright Louis T A Brace for the Transporta- 
tion and Handling of Patients with Injuries 
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THE 1 OL1 OWING ABSTRACTORS HAVE CONTRIBUTED TO THIS ISSUE 


S M Atkins M D , of Wutcrburj, Connecticut 
W H Gillentint M D of New Orleans 
J E HAnnn M D of Milwaukee, Wise 
Davis H Pardoll M D of Chicago 
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Baastrup C I Roentgen Therapj of Coccj 

godtnia 514 

Baclpssf, T Roentgen Therapj in Advanced 

Carcinoma of the \ ipna and the Cem\ 510 
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to Amebiasis 515 
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Bull, Cecil Discussion on Radiologj in Reh 

tion to Obstetrics 519 

Chittfn’den G E, t nth Cumming R E jt 

autli 517 
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DirTERicti, W The Value of Klein’s Reaction 
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Editorial The Paratlijeoid Glands and Diseases 

of the Bones 513 
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Report of a Case 519 

Gra nkraut B and Sitrowski W Radiation 
Therapy through a Lattice with Square 
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Gunsett Roentgen Therapy of Carcinoma of 
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Girdle Arm and Prceordium Due to Cervical 
Arthritis 512 

Hardj George E W Polj-posis of the Colon 

Report of a Case 517 

Hartunc Adolph and Wachowski T J Ex 
traneous Shadows Complicating Urographj 
with Special Reference to Radiopaque Pills 514 

Herrnheiser G Roentgenograpbic Control of 

the Central Raj in Deep Therapj 512 

June M H Discussion on Radiologj in Rela 

tion to Obstetrics 519 

Juul Jens, and Strandderg 0\e Roentgen 
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KnjSER, S Roetgen Therapj of Actinomjcosis 512 
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Zimmer K G Experiments on Drosophila 
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ginning relief of pain in two or three da vs and has been 
used as a diagnostic test in a limited senes of cases 

Charles G Sutherland, M B (Tor ) 

BIOLOGIC EFFECTS OF RADIATION 

Experiments on Drosophila mdanogasler Regarding 
the Influence of the High Frequcncv Field and Ether 
Anesthesia on Mutations Produced bv Roentgen Rays 
and Gamma Rajs of Radium A Pickhan N W 
Timofficff Ressovsky and K G Zimmer Strnhlen- 
therapie, 1936 56, 488-496 

In a senes of experiments on the fruit flj the authors 
determined the rate of mutations following exposure 
to certain doses of \-ravs and radium An exposure of 
the test object to a 6-meter wave or ether anesthesia did 
not have anj effect on the rate of mutations 

Ernst A Pohle M D Ph D 


BONE DISEASES (DIAGNOSIS) 

The ParathjToid Glands and Diseases of the Bones 
Editonal Jour Am Med Assn Maj 2 1936 106, 
1566 

Recent contnbutions to the literature covering this 
interesting subject are renewed in such a manner as to 
correlate their subject matter with the existing lcnowl 
edge and theones The skeleton in addition to being 
an inert supporting structure senes as a resen oir for 
calcium and phosphorus in which or from which these 
elements maj be deposited or withdrawn according to 
the needs of the bodj The deposition of the quantity 
absorbed from the gastro-intestinal tract and the with 
drawnl of these elements is under the influence of the 
hormone secretion bj the parathjToid gland Recent 
experiments seem to show that this substance pla>-s a 
decisive part m the regulation of the calcium ion con- 
centration of the blood Hypertrophy of the gland 
apparcnlh results tn an increase m the amount of para- 
thjToid hormone secreted in the blood stream and thus 
produces demineralization of the bones Primary 
hvpcrparathvroidism is caused b\ a tumor of one or 
more of the parathjToid glands Secondary hyper - 
pnrathjToidixm signifies alterations in the structure and 
activity of the parathjToid glands encountered in cer- 
tain bone diseases such as rickets, renal rickets ” and 
osteomalacia presumably representing a compensat- 
ing response This has been observed in some cases 
of carcinoma with metastases to the bone, chronic 
nephritis nephrolithiasis, and multiple myeloma 

Charles G Sutherland M B (Tor ) 

BREAST CANCER 

The Treatment of Carcinoma of the Breast b\ Simple 
Removal of the Tumor Followed by Roentgen Therapy 
J Borah Strahlcnthcrnpie 1936 56, 200-204 

During the last ten \cars the author has irradiated 26 


women following simple removal of a carcinoma of the 
breast Nine out of the first 1 1 patients developed metas- 
tases The total doses amounted to from 1 000 to 
2 500 r The next 12 cases received doses as high as 
from 3 000 to 6 000 r and only one recurrence dev eloped 
These figures are based on a period of observation of 
one and one-half y ears During the same mterv al 80 
per cent of the first group had bone metastases Tech- 
nic two fields are usually' given one over the anterior 
breast and one over the axilla The supraclavicular 
region is not irradiated Eight to fourteen day's after 
the operation 12 sittings of 300 r each (170 kv , 0 5 mm 
Zn, 40 cm F S D ) are giv en ov er one area and if the 
systemic reaction is not too severe, followed lmmedi- 
ntelv by exposures over the second field Several 
photographs of a patient treated with this method m 
1927 and still w ell to day are appended 

Ernst A Pohle, M D , Ph D 

CANCER (THERAPY) 

Roentgen Therapy' of Carcinoma of the Hypo- 
pharynx Jens Juul and Ove Strandberg Strahlen- 
therapie 1936, 56, 259-272 

The authors relate their experience in the treatment 
of 49 cases of carcinoma of the hypopharynx A Cou- 
tard technic was employed 165-180 kv , 2-4 raa , 
Thoraeus filter half value layer in copper =15 mm , 
50-70 cm F S D 2 5-5 0 r per minute 4S-150 sq cm 
field size, two sittmgs per day' It is quite essential 
that the general condition of the patient should remain 
good, the presence of heart disease is an undesirable 
complication Careful hy giene of the mouth should be 
stressed In the authors’ experience the production of 
a confluent epithehtis in the mucous membrane is not 
absolutely necessary although this is emphasized by 
Coutard Of the 49 patients seen m the last four y ears 
14 remamed free from symptoms after the treatment, 
four were hopeless when entering 13 could not be com- 
pletely treated 18 were only temporarily relieved 
Ernst A Pohle M D Ph D 


The Value of Klein’s Reaction in the Treatment of 
Carcinoma W Dietench Strahlentherapie, 1936, 
56, 396-400 

The author studied the test described by Klein for 
the recognition of cancer and the early diagnosis of a 
recurrence. A total of 409 patients with primary car- 
cinoma and 76 patients with a recurrence were used for 
the investigation The principles of the method are 
described as follows Cell suspensions of certain animal 
cancers or sarcomas of equal age are treated in the same 
manner and added to the scrum of the patient to be 
examined The cells arc counted at the beginning of 
the test and after a certain time. A comparison of the 
two figures obtained permits certain conclusions which 
lead to a positive or negative diagnosis In order to 
rule out mistakes due to the personal error of counting 
the microscopic fields are photographed and thus a per- 
manent record is established In the author’s investi- 
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ACTINOMYCOSIS 

Roentgen Thcrapj of Actinomj costs S Keijser 
Strahlenthcrapic, 103G, 56, 440-455 
During the penod of 1920-1035 a total of 101 patients 
with actinomj cosis were treated in the author's clinic 
Sixtj nine patients had cervical involvement 27 ab 
dominut involvement, and in five the lesions were lo 
catcd m the thorax and other parts of the bodj Tech 
ntc of roentgen thcrapj 170-180 kv , 0 5 mm Cu, 30- 
GO cm DSD, 75 -So per cent of the skin erj thema dose 
per field In about 50 per cent of the patients, one sc 
ncs was sufficient, in the others it was repented after 
from six to eight vveehs Radiation thcrapj was com 
bmed with the oral administration of G grams of KJ 
dail> Injections of I undin” (nntimonc preparation) 
were also tried and proved to be effective occasionallj 
Of the GO patients vvath lesions in the cervical areas 07 
were cured or arc close to it at this time and onlj two 
died Of the 27 patients with abdominal involvement, 
nine were cured Of the last group of five cases, onlj 
one was cured, the other patients died further 
studj of the use of the nntimonc in the treatment of 
actinomj cosis is recommended 

Ernst A Pohle MD PhD 

APPARATUS 

A Brace for the Transportation and Handling of Pa- 
tients with Injuries of the Cervical Vertebra? Louis 
T Wright Jour Am Med Assn , April 25 103G, 106, 
14G7, 140S 

Tins brace was designed primanlj to allow roentgeno 
graphic examination without interference in the lateral 
and anteroposterior exposures It is so solidlj and 
fimilj constructed that it will not slip when once ap 
plied It is adjustable, and anj degree of hj-perexten- 
sion and traction on the head is casilj obtained bj 
means of four tumbuchlcs The chin piece is so ar- 
ranged that it can be turned down out of the waj when 


effects manifest themselves more quichlj and deep 
seated malignancies arc much more thoroughlj de- 
strojed than with the usual 185 lev technic. 

Ernst A Pohle, MD.PhD 


Roentgenographie Control of the Central Ra\ in 
Deep Thcrapj G Hcrmheiser Strahlentherapie 
1030, 56, 437-448 

The author analj’zes the various sources of error 
which maj occur when adjusting the ports of entry m 
x ray deep thcrapj He outlines the advantages which 
are gamed bj fluoroscopic control of the treatment 
fields and describes the principles of its application 
Ernst A Pohle, MD Ph D 


Radiation Thcrapj through a Lattice with Square 
Holes The Importance of the Untreated Interspace.” 
B Gtynbruut and V' Sitl.owshi Strahlentherapie 
103G 56,413-421 

The authors constructed several lattices with square 
holes using 2 mm of lead Tests were then undertaltn 
with the ionization chamber in air The loss of lnten- 
sitj with 100 lev was 20 per cent and with 180 kv , 6 per 
cent Other tests on photographic film, on rabbits and 
on human skm were also earned out The erythema on 
the human skm was milder if the lattice was used pro 
vided equal doses were applied to skin areas with and 
without the lattice It is concluded, therefore that 
the tolerance of the skin is increased b> means of the 
lattice and higher doses can be applied without pa 
manent skin damage What effect the use of this 
method has on the radiation absorbed in the inner or 
gans is being studied 

Ernst A Pohle M D , Ph D 

ARTHRITIS 

Pain in the Shoulder Girdle, Arm and Preeordinm 
Due to Cervical Arthritis Samuel S Hanfbg Jour 


one finds it necessary to take a roentgenogram through 
the open mouth It is capable of being applied at the 
scene of an accident and valuable in the transportation 
of a patient 

Charles G Sutherland M B (Tor ) 


Am Med Assn , Feb 15 1930 106, 523-626 

The syndrome of cervical arthritis more often the 
hypertrophic vanetj associated with pain referred to 
the shoulder and arm and more rarely to the precor- 
dium in a pseudo-angina fashion, is common The 
author regards the para as a manifestation of initiation 
or actual inflammation (radiculitis) of cervical spinal 


Roentgen Therapy with Super high Voltage Appara- 
tus Albert Soiland Strahlentherapie 193G, 56, 521- 
525 

The author brieflj describes an 800 kv generator, 
operating a tube at 400 kv , with a filter of 8 mm of 
lead At a tube current of 4 raa , the output is 15 r per 
minute As several advantages of super high voltage 
therapy, particularly from a practical standpoint, the 
author lists the following the systemic reaction is less 
than with the conventional 200 kv therapy when com- 
paring equal depth doses, the skm erythema is milder, 
there is less influence of the time factor several pa 

tients can be treated at the same tune, the therapeuti 


nerve roots bj arthritis 

The experimental work of Nathan suggested such an 
explanation The nerve roots maj be involved bj ad- 
hesions or pressure of soft tissue swelling or by pressure 
of osteophytes with their associated soft tissue inflam- 
mation and synovial thickening Symptoms may vaiy 
from paresthesias and numbness to severe para along 
any of the sensory or segmental nerves depending on 
the degree of mechanical interference with the roots as 
they emerge from the cord 

Treatment by stretching and manipulation using a 
Sayre sling suspension apparatus, followed by graded 
exerases m rotation flexion, and extension showed be- 
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sure relationships within the cranial cavity are not dis- 
turbed, since the liquid cushion on which the brain is 
borne does not have to be removed m order to obtain 
a clear film There is no immediate discomfort and 
usually no sensation at all 

The greatest danger m the use of the method seems to 
he m the inflammatory effects in cases in which the 
ventricular s>stem is obstructed In their work the 
authors have not met with any disastrous results follow - 
mg the retention of thorium in the ventricular system 
From published reports, the introduction of the ma 
terial into the basal cistern is accompanied bv some dan- 
ger, a few deaths having been reported 

Ventriculograms afford a complete outline of the ven- 
tricles in favorable eases In no case have the authors 
used more than 6 c c of the thorium dioxide When 
the ventricle is found with difficult! and only a few 
drops of fluid are obtained it is still possible to secure 
satisfactory roentgenograms The taking of satisfac- 
tory films is facilitated by the perfect co operation 
usually possible on the part of the patient 

In 20 cases there were two deaths and two severe re- 
actions The authors first patient is in his usual 
health twenty months after the injection 

Charles G Sutherland M B (Tor ) 


DEFICIENCY DISEASES 

Multiple Specific Nutritional Deficiency Disease m 
the Adult Russell L Haden Jour Am Med Assn 
Jan 25 1910 106,201-205 
Specific nutritional deficiency disease represents 
abnormalities arising from a lack of the specific elements 
in nutrition which are normally supplied by the food 
or are formed directlv from food in the gastro intestinal 
tract In the present state of our knowledge the more 
important specific substances the lack of which leads 
to nutritional defects in the adult arc (1) calcium, 
(2) iron (3) vitamins A B Bj (G) and C and (4) the 
anti pernicious anemia factor 

Pellagra benben and scurvy usually' represent ex- 
treme deficiencies and are seldom seen in this country 
Minor deficiency states are common A deficiency in 
each specific nutritional clement results tn characteristic 
signs and symptoms certain diseases such as neuritis 
of pregnancy or alcoholism formerly thought due to 
some positive toxic agent are now proved due to the 
lack of specific nutritional elements Deficiency may 
be due to a deficient intake of the specific food factors 
for normal needs an insufficient supply for abnormal 
needs ns in pregnancy , a defect in absorption or a 
disturbance in utilization Almost every tissue of the 
body mnv be affected bv a deficiency in a food factor 
V hilt not specifically mentioning any roentgenologic 
features this review is interesting m view of the knowl 
edge we now have of the dependence of the endocrine 
glands for proper functioning on an adequate diet and 
the evadent interlacing of these factors in changes m 
the rocntgcnographie image of bone 

Charlts G Sutherland M B (Tor ) 


DIATHERMY 

The Super-high Pressure Lamp G J van der 
Plaats Strahlentherapie, 1936, 56, 497-506 
The author describes a new type of quartz mercury 
vapor lamp which works under a pressure of about one 
hundred atmospheres at a temperature of 8,600 ° Spec- 
tral analysis showed that, wath increasing pressure the 
specific mercury lines decrease in intensity and the lamp 
becomes principally a source of red and infra-red light 
Die possibilities of its use in medical practice are dis- 
cussed 

Ernst A Pohle, M D , Ph D 

THE ESOPHAGUS 

Roentgen Therapy of Carcinoma of the Esophagus 
Arnold Bernstein Strahlentherapie, 1936, 56, 366- 
376 

The author reports four eases of carcinoma of the 
esophagus that responded — at least temporarily — to 
roentgen ray s Technic 200 kv , 6 ma , 50 cm F S D , 
0 5 mm Cu + 30 mm A1 6-8 fields 480-600 r per 
field The exact localization of the area is determined 
by means of the fluoroscopic screen In each instance 
there was a definite decrease in size of the neoplasm and 
an improvement of the stenosis, lasting for several 
months The author recommends, therefore, the use 
of roentgen rays in suitable cases because further lm 
provement of the technic may increase the efficacy of 
the method Eleven roentgenograms are appended 
showing the appearance of the esophagus before and 
after treatment 

Ernst A Pohle, M D Ph D 

GALL BLADDER, NORMAL AND 
PATHOLOGIC 

The Double oral” Method for Cholecystography 
Lester R Win taker Am Jour Roentgenol and Rad 
Ther February , 1936, 35, 200-203 

In comparing all the methods employed m cholecyst- 
ographv, the double oral” method is recommended 
This consists of one full dose of the drug following an 
ordinary noonday meal and another full dose following 
a carbohydrate supper In a questionable result, 
another carbohydrate meal and another full dose may 
be given The simplicity easy excretion, conformation 
to phy siologic principles and degree of effectiveness 
are the reasons for the recommendation 

S M Atkins, M D 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Intestinal Obstruction Due to Amebiasis Anthony 
Bossier Jour Am Med Assn June 6, 1936, 106, 
1965-1968 

Cndamoeba histolytica is an invading parasite living 
m and subsisting on the tissues most often in the 
material found m and beneath the mucous membrane 
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gallon the accurac) of the method amounted to 95.2 
and 92 per cent, respcctivel) , in the two groups men- 
tioned abo\e 

Ernst A Potmr M D , Ph D 

General Bod) Exposure w ith Roentgen Ra) s at Long 
Distance in Generalized Carcinomatosis I ucicn Mn! 
let Strahlenthcrapie 1936, 56, 278-284 
The author used general bod) exposure with roentgen 
rajs in the treatment of patients with advanced and 
metastasizing carcinoma Technic 200 kv 1 5 mm 
Cu 120 cm 1 SD 40 X -10 cm field size 25-100 r per 
area and sitting, two hours per sitting At times two 
patients were treated simultaneous!) b\ increasing the 
PSD to 2 meters Most patients received treatment 
over a period of from two to eight months with an in 
tcrval between senes of from several weeks to two 
months This general plan however was modified to 
suit the requirements of the indiv idual case The blood 
picture was checked ever) 14 davs— if the er)throc)tes 
went down to 3,000 000 and the white blood cells to 
2,500, it was found that irradiation should be discon- 
tinued Since 1933 a total of 150 patients have been 
treated w ith this method While it is too earl) to offer 
definite conclusions the prelimmarj results have been 
encouraging even m hopeless cases 

Ernst A Pom e M D Ph D 

Roentgen Thcrap) of Carcinoma of the Cervix with 
Super high \ oltage Apparatus Gunsctt Strahlcn 
therapie 1930, 56, 422-130 
The author lined) describes the super high voltage 
unit which has been installed at the Cancer Center in 
Slrassburg The results of his scries of phvsical meas 
urements are given A companson is then made of the 
skin doses given with the 200 and 520 kv technic in 
carcinoma of the cervix If two antenor and two pos 
tenor areas were used it required approximate!) 3 400 
r per field or 30 hr and 40 mm to administer a dose in 
the tumor of 3 000 r with 200 lev and 50 cm ESD 
The respective figures for 520 lev at 1 meter TSD arc 
about 2 200 r per field and 20 hr and IS mm total 


down, difficult) in sitting still and in raising from the 
chair the os eoccjx being tender to pressure Of 15 
cases of this type treated b) the author eight were of 
non traumatic and seven of traumatic origin Ten 
patients were cured bj x ra) therap) m two cases 
onl) was there a complete failure of treatment Tech 
me 300 r 5 mm AI or 0 5 mm Cu The method 
should be given a trial in men and also in women be 
jond the menopause 

Ernst A Pohle M D Ph D 

CONTRAST MEDIA 

Extraneous Shadows Complicating Urography with 
Special Reference to Rndiopaque Pills Adolph 
Hartung and T J Wachowski Jour Am Med Assn 
Teb 22 1930 106, 590-598 

These authors report three cases in which radiopaque 
pills were visualized and offered difficult) in diagnosis 
Review mg the literature the) compiled a list of entiUcs 
that mnj simulate renal concretions These included 
material in the bowel such as fecal masses enteroliths 
(in the bowel or appendix) fruit pits opaque salts 
(espcciall) residues of bismuth or banum in diverticula 
of the colon) pills of ferrous carbonate and capsules 
containing phenjl salicylate Gallstones calcified 
glands calcified tuberculous foci in the ludne) calcified 
tumors in the pancreas or in contiguous structures 
calcified areas in the spleen calcification in a blood 
clot or surrounding a foreign bod) (including phlebo- 
hths) maj simulate renal or ureteral calculi Fibromas 
warts and scars have been mistaken for them Arte 
facts present in the film or screen and superimposed 
shadows of clothing maj be confusing 

Ammonium chloride and sodium acid phosphate 
the former m enteric coated pills cast shadows m 
their experience The) combined 35 pills and tablets 
m one roentgenogram to demonstrate the comparative 
densities 

Charles G Sutherland AI B (Tor ) 


treatment time The considerable drop of the skin Ventriculography with Colloidal Thorium Dioxide 
surface dose and the decrease in the treatment time as Walter Freeman Herbert H Schoenfeld and Claude 
compared with the 200 kv technic are obvious The Moore j our Am Med Assn Jan 11 1936 106,96- 
ratio between skin and depth dose with the 200 kv jqq 

technic can however be improved by increasing the -phe au thors and their colleagues hav e used colloidal 
TS D to 100 centimeters The drop in mtensit) due thc>num dioxide for ventriculography in about twentj 

to increase in distance can be at least partially compen cases over a period of two jears Advantages are that 
sated b) an increase in tube current Future studies lt 1S f ree jj miscible with the ventricular fluid permit 

will show which of the two methods, super-high voltage ^ng reat jj diffusion throughout the cavities It is also 

or 200 kv radiation with high tube currents is prefer of h]gh jp^gc gravity tending to reach the dependent 
able points in the ventricular system outlining the aqueduct 

Ernst A Pohle M D Ph D t]]e f our th ventricle. 

It is of high radiopaaty so that only small quantities 
THE COCCYX are uecessarj for the satisfactor) visualization of the 

[ Baastrup whole system In cases in which the fluid pathways 
are free from obstruction it passes readdy to the su bar 
in 1859 by achnoid space and is eliminated within four hours 

the coccyx from the cranial cavit) at least in amounts detectable 

hen sitting by the roentgen ra) Most important of all the pres 


Roentgen Therapy of Coccygodyma C 

Strahlentherapie 1936 56, 184-188 

The term coccygodyma” was proposed 
Simpson and defined as pain in the region of 
The symptoms consist mainly of pam 
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The ctiologic factors were post operative adhesions 
as the most common inflammatory adhesions, peri- 
toneal veils and constricting membranes (rare), pn 
mar} and secondary malignancy strangulated hernia 
volvulus, intussusception and intestinal contents, like 
gallstones, and other rare conditions 
The method of examination vanes with the individual 
case but is always begun with a flat film of the entire 
abdomen which in itself mav lead to a diagnosis 
If there is doubt about the loops, a banum enema is 
given, and if doubt still exists, two or three ounces of 
banum sulphate mixture is given by mouth and its 
course followed through the intestinal tract ev en though 
the obstruction mav be complete 

Roentgen findings are the same regardless of the 
cause In complete small bowel obstruction there is 
gaseous dilatation of the proximal intestinal loops, 
with development of the liemng bone’ or ladder” 
pattern Examination in the upnght position or trans 
abdominal may show fluid lev els in the gas filled pockets 
of the small intestine In large bow el obstmetion gas 
also accumulates in the proximal loop but not so char- 
acteristically and further investigation is usually 
necessary In paralytic ileus the entire intestinal 
tract contains air, in contradistinction to mechanical 
occlusion in which no air is present distal to the point 
of obstruction 

The location of the obstruction is difficult, although 
if the dilated bowel is high it is assumed to be in the 
jejunum and if low in the ileum The serrated effect 
of the valvul'C coniuventcs mav be seen in the jejunum 
The absence of lines of cleavage and spread of the in 
testines may indicate accompanying fluid 

In partial obstruction, which is extremely difficult to 
diagnose the banum meal is followed every hour or 
two until it has completely passed through the small 
intestine, with the hope of seeing malformed intestine 
In the large bowel even method at hand is used if 
necessary 

S M Atkins, M D 


Polyposis of the Colon Report of a Case George 
E W Hardy Jour Am Med Assn March 14 
1936 106,910-913 

The author reports a case in a Cuban woman aged 23 
Roontgcnoscopic and rocntgcnographic examination 
suggested polyposis and surgical investigation con- 
firmed this finding Autopsy revealed a diffuse poly 
posvs of the colon to a point 40 cm from the anus 
The lower 12 cm of the ileum was moderately and 
uniformly thickened 

A review of the literature suggested the simplest 
classification to be that of Erdmann and Moms the 
adolescent and the adult type The adolescent or con 
genital disseminated type manifests itself in early 
v outh is characterized by chronic recurring attacks of 
intestinal hemorrhage and diarrhea and shows a 
tendency to occur in members of the same family 
The adult or acquired tvpc first appears in adult life 
in association with frank evidences of chronic traumatic 


and inflammatory lesions, to which it is evidently sec- 
ondary The two types have m common a marked 
predilection for the large intestine, an evidence of 
malignancy of more than 40 per cent, and a tendency to 
chrome intestinal hemorrhage and diarrhea In the 
adolescent type the polyps appear in almost countless 
numbers are widely disseminated, and show no gross 
evidence of a causative lesion In the adult type they 
occur m limited numbers and extent and almost in- 
variably are associated with gross evidence of trauma, 
inflammation, or foreign body Pseudopolyposis is 
characterized by the formation of polyps arising from 
islands of mucous membrane isolated m the bases of 
dvsentenc ulcers (Woodward) 

Because of the serious danger of malignant trans- 
formation, palliative measures such as cecostomy and 
appendicostomy are not to be considered except in the 
exceptional ease 

Charles G Sutherland, M B (Tor ) 

GENITO-URINARY TRACT (DIAGNOSIS) 

Intravenous and Retrograde Urography A Com- 
parative Study R E Cumming and G E Chittenden 
Jour Am Med Assn , Feb 22, 1936, 106, 602-606 
Nearly thirty years ago the roentgen ray was made 
immeasurably valuable in the study of urogenital 
lesions by the successful practice of pyelography The 
work of the cystoscopist was expanded greatly following 
the regular adoption of pyelograpbie technic So, like- 
wise, an added burden was placed on the roentgen- 
ologist who was forced to learn much of the intimacies 
of urology in order to be of the greatest assistance 
possible m the interpretation of roentgenograms 
The development of intravenous urography has again 
increased the scope of work on the part of both the 
urologist and the roentgenologist With the two 
methods of urography m constant and indiscriminate 
use, it is more than ever necessary to establish a proper 
alliance between roentgenologists and clinical urologists 
The authors compiled an up to-date estimate of the 
value of intravenous urography from a questionnaire 
which was mailed to 350 active physicians The 
answers to this are presented in a scries of tables which 
comprehensively answer many of the questions current 
regarding various phases of the intravenous method 
Charles G Sutherland, M B (Tor ) 


The Radiological Findings m Pre-pylonc Lesions 
A C Singleton Canadian Med Assn Jour April, 
1930, 34, 3S2-3S6 

The author attempts to clarify the difficult diagnosis 
of lesions in the prepylonc two-and one half centi- 
meters of the stomach Differentiation includes spasm 
from extra- and mtra gastnc causes, involvement in 
extra gastnc disease by adhesions and extension, annu 
lar carcinoma, prepylonc ulcer, and hypertrophic 
pvlonc stenosis of adults Cntena for differentiation 
depend on demonstration of spasm passage of pcnstal- 
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of the colon Usually the pathologic condition noted 
is moderate thickening of the mucosa with surface ul- 
cerations In practically all cases anti amebic treat- 
ment causes a rapid reduction of the disorder Cysts 
mu> continue m the stools and thus the potential of 
recurrence of clinical symptoms is always present 
No case should be considered cured without negative 
stools for cy sts for at least six months and normal colon 
by \ ray examination 

A case report is presented of a male aged "i0 years 
in whom Kndamocba histolytica was found in Noxem 
her 193.) In month!} examinations after Januar} 
1931 after a negative period of oxer a year, an oc 
cnsional lnstol>ticn cyst was encountered In June 
193-J, treatment was resumed and in Septcmlier 1031 
stool tests showed positixe findings He xxos not seen 
for a >car after this and sexen days after resuming 
treatment lie was operated on for intestinal obstruction 
and txxo xxeeks later the feces were found to be full of 
amebas Serial roentgenograms commencing three 
months after operation showed a marked improx email 
of the x\ hole colon The patient xxas still resistant to 
anti amebic treatments of all kinds 

Ciiakli-s G Stmrr-RLAxo, M B (Tor) 


Observations on Small Intestinal I’h}siologx m the 
Presence of Calcified Mesenteric Lymph Nodes Ross 
Golden Am Jour Roentgenol and Rad Tiler 
March 1030, 35, 110-323 

Sxmptoms produced by mesenteric Ixmphadenitis 
maj xarx greatl) In same instances there is merel} a 
dull discomfort ill the right lower quardrant while m 
others the pnm is of more xiolent nature The mcch 
anism of the pam is not well understood It ilia) be 
that there is a mechanical irritation of the nerve fibers 
in the mesentery or that there is mflanunatorx irritation 
of the peritoneum over the node Apparently a solid!} 
calcified node maj be just as capable of causing svmp 
toms as one in which the disease is more active 

The author reports a series of seven patients all of 
whom had calcified mesenteric lymph nodes which were 
probably, m nil but one individual directly related to 
the symptoms Various manifestations of disturbed 
small bowel physiology were observed Spasm in the 
loop of small intestines ndjacent to the nodes xxas noted 
m four cases and the same number showed delax in 
passage of the opaque mixture past the site of adenop 
athy Two cases showed 9 hour deal residue and 
two showed 24-hour deal residue Four cases showed 
delayed gastric emptying and one showed reversed 
peristalsis of the dcum These functional disturbances 
may also contribute to the svmptom-complex 

J E Habbe, M D 


Diagnosis and Treatment of Intestinal Obstruction 
Richard Goldbahn Munchen med Wchnschr Jan 
17, 1936 83, 97-101 

Since the mortality is entirely dependent upon the 
length of time which elapses before operation carter 
diagnosis is imperative and classical signs of ileus should 
never be awaited as these are late and often never pre 


sent themselves Physical signs are meager, and no 
great importance should be attached to constipation as 
normal bowel movement may occur with obstruction 
Diarrhea is reported in a certain percentage of cases of 
ileus Vomiting is an important symptom, but one 
should not wait for the fecal type of vomitus Hitherto 
much too little importance has been given to abdominal 
auscultation for one so stalled can readdy differentiate 
the loud, ringing gurgling sounds of ileus The early 
stage of peritonitis gives a similar sound but inasmuch 
as both conditions are surgical emergencies, their confu 
sion is not a serious matter Wien paralytic deus su 
pervencs all sounds cease 

Great stress is placed upon early roentgenographic 
examination with the patient in cither the erect posi 
tion, or with projections obtained laterally, m order to 
note the presence of gas collections with fluid levels 
These fluid levels appear very early , and have been ob- 
served two hours after the onset of incarcerated hernia 
One can usually differentiate the large from the small 
intestines by the mucous membrane pattern, but when 
in doubt an opaque enema is indicated Confusing 
conditions such os ascites with floating gas filled intes 
tmal coils and gas-containmg mtrapentoneal abscess 
must be considered It is unimportant to distinguish 
strangulation from obturation deus 

It is however of great importance to distinguish in 
tcstmnl obstruction from simulating conditions such as 
central pneumonia with no physical signs (in which 
roentgenologic examination of the chest is indicated) 
cardiac disease with embolic mesenteric occlusion, xmn 
ous colics resulting from the passage of calculi with 
concomitant abdominal distention, toxic conditions 
ns uremia, diabetic coma, grippe — especially when m 
epidemic form 

It is difficult and not important to distinguish pen 
tonitis from dens nnd administration of morphine is 
condemned as mashing symptoms The treatment is 
essentially immediate laparotomy, except in chddren 
under one y ear of age in xvhom it is well to xvait for 
spontaneous resolving of intussusception or incarcer 
ated hernia A most complete and instructive discus 
sion of the indications and contra indications for the 
various surgical procedures is presented 

William R Stecher M D 


Intestinal Obstruction L R Sante Am Jour 
Roentgenol and Rad Ther December 1935 34, 
744-753 

This js a review of the roentgen findings m 287 cases 
of the last five years all of which were checked by 
either operation or autopsy findings 

The most prominent symptoms were obstinate 
constipation and vomiting In complete small bowel 
obstruction vomiting may be the most prominent 
symptom, while m large bowel obstinate constipation 
and vomiting may not develop untd much later 
Intermittent colicky pains are a feature of acute small 
bowel obstruction although later after extreme 
toxemia the pain may disappear Gaseous distention 
is also present and visible peristalsis may be seen also 
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3 Of most importance is localized compression 1 m 
mediately above the symphysis pubis by placing 
a small rubber ball beneath the compression binder 
of the Potter-Buchy diaphragm as previously 
advocated by the writer 

During the actual exposure of the films the ball 
should be removed in order to permit the loner ureters 
to fill and to eliminate the shadow of the ball This 
technic has been used with much satisfaction and often 
affords such good visualization of the ureters that 
doubtful shadows in the loner third mav be readily 
identified and such lesions as strictures kinks and 
dysfunction of the ureteral musculature may be studied 
especially if serial films are obtained 

Out of a senes of 150 patients the author found that 
intravenous urography alone sufficed for an accurate 
diagnosis in 97 of the cases Of this group the diagnosis 
was negative m 49 The remainder of the group of 
150 cases required subsequent cystoscopy and retro 
grade pyelography 

An ample discussion of the author’s paper is included 
and should be read by everyone interested in the 
subject of intravenous urography 

Davis H Pardoll M D 


GYNECOLOGY AND OBSTETRICS 

Hystcrography as an Aid in the Diagnosis ol Ab 
dominal Pregnancy Report of a Case J P Green- 
hill Jour Am Med Assn Feb 22 193G 106,000-008 
The author reports a case in w Inch this method was 
used to confirm a cluneal diagnosis of mature dead 
fetus outside the uterine cavity A review of the 
literature revealed reports of only seven cases in which 
the injection of iodized oil mto the uterine cavity was 
employed for the purpose of -verifying a diagnosis of 
abdominal pregnancy 

Injection of iodized oil into the uterus under such 
circumstances is not only a simple and relatively harm- 
less procedure, but presents absolute evidence of the 
presence of a pregnancy outside the uterine cavity 
When a roentgenogram shows a fetus that has a 
collapsed skull and/or other evidences of fetal death 
and there is a suspicion of extra uterine pregnancy, or 
in cases in v\ Inch the fetus is dead and repeated attempts 
to induce labor by mechanical and medicinal means 
fail to bring about expulsion of the child hysterograpliy 
is indicated If the child is ahxe and there is some 
doubt as to the diagnosis it might be dangerous to 
inject solutions into the uterus 

Charles G Sutherland M B (Tor ) 


Roentgen Therapy in Adxmnccd Carcinoma of the 
\ ngma and the Cerx ix F Baclesse Strahlenthera 
pic 1930 56, 139-199 

Tile majority of radiologists adxocate combined x 
ray and radium therapy in carcinoma of the ccrvtx 
Mliile the author uses the same method at the Curie 
Institute m Pans he states that encouraging results 


may r be obtained following the use of x-ray therapy 
alone chiefly if there is vaginal involvement His 
analysis is based on 63 cases treated during the period 
1922-1930 They were all observed for at least a five- 
year period The clinical classification technic skin 
reactions and complications are discussed in detail 
In conclusion, the author states that although the 
combined roentgen and radium therapy is usually the 
method of choice there are some cases which are more 
suitable for roentgen therapy alone In his opinion 
they are those in which cancers grow into the vagina 
rather than mto the parametrium He obtained 14 
per cent five-year cures by applying doses as high as 
16,000 r Since this may lead to late injuries he pro 
poses to reduce the daily doses m the future as well as to 
distribute the entire treatment over a period of from 
six to eight weeks He also feels that an increase in the 
tube potential giving better penetration might in- 
crease the percentage of cures 

Ernst A Pohle M D Ph D 


Discussion on Radiology in Relation to Obstetrics 
Proc Rojral Soc Med , April, 1936, 29, 689-700 

Professor Daniel Dougal recommends radiographic 
pelvimetry m all pnmiparre during the early months of 
pregnancy and stresses the value of radiography m 
obstetrics The information obtainable he enumerates 
as follows 

1 Anatomical variations 

2 Pelvic changes due to pregnancy 

3 Size and disposition of fetus during pregnancy 

4 Ossification in fetal skeleton — fetal maturity 

5 Mechanism of labor normal and abnormal 

6 Abnormalities (undue size faultv attitude mal- 
formation malposition, malpresentation) 

7 Placenta previa 

8 Ectopic pregnancy 

9 Single or multiple pregnancies 

10 Determination of size of fetus 

11 Intra utenne death of fetus 

12 Accurate pelvic measurements 

13 Measurements of fetal head 

14 Disproportion between head and pelvic inlet. 

Dr R E Roberts places before the radiologists the 

following as outstanding obstetrical problems 

1 Is the patient pregnant ? 

2 What is the position and presentation of the 
fetus? 

3 What is its period of gestation? 

4 Is there any major or minor pelvic deformity 5 
What are the measurements of the diameters of the 
peine brim and/or outlet 5 

5 Is there any disproportion between the size of 
the fetal skull and that of the maternal pelvis? 

6 Is there a multiple pregnancy or a fetal abnor 
mahty to account for hy drammos w hich is present 5 

7 Is the fetus alive or dead 5 

S Is the pregnancy extra utenne 5 

9 Is the antepartum hemorrhage due to placenta 
prena 5 
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sis through the defomutj , the absence of six-hour rest 
due palpation of a mass in the area of the involve 
incnt and whether or not the lesion imohes the pre 
pylonc region of the stomach only 

It is interesting to note that the author regards two 
weeks in bed on a bland diet as being the best anti 
spasmodic in his experience likewise that benign pre 
pi lone ulcers seldom produce a palpable mass m con 
tradistinction to the malignant ulcer Spasm is infre 
quenth present m the pilorus in malignant ulcers 
Hipertrophic pi lone stenosis may be short, or as 
much as three centm eters in length The lumen of the 
contracted pilorus is central symmetrical and invokes 
nn equal length of greater and lesser curvatures and 
mai indent the base of the duodenal caput Since this 
lesion docs not respond to antispasmodic measures, and 
since the ngc incidence is from 14 to 00 i ears the condi- 
tion is very difficult to differentiate from annular carci 
noma Serial examinations are of great benefit here 
as in other radiologic studies 

\\ II Gilli xtim M D 


The Bladder I unction m Spinal Injur} K II Wat 
kins British Jour Surg April 1910 23, 734-7a0 
The author concludes in his stud} of the cases re 
corded thnt nctne sacral spinal segments are of funda 
mental importance to bladder function The influence 
of these segments liclow a complete transverse lesion is 
such as to promote a perfect reflex micturition which 
differs tsscntialk from the normal in its entire inde 
pendcnce of volunlnry control 

The behavior of the bladder in lesions of the conus 
and cauda equina is c\ idcncc of a limited degree of func 
lion mediated b} the peripheral nerve ganglia It hns 
been shown above however that this function is not 
of itself efficient in evacuating urine from the bladder 
for even when the internal sphincter is wadel} relaxed 
and the detrusor in contraction there maj be no escape 
of fluid from the bladder It can onl} be concluded 
therefore that its peripheral innervation alone deter 
mines a ver} ineffective bladder function 

It is without doubt the existence of a considerable 
mechanical resistance in the region of the triangular 
ligament which deprives this function of the bladder of 
most of its effect but it is in virtue of this resistance 
combined with the patient s ability to expel urine b} 
straining with his abdominal muscles, which provides 
him with the means of living in relative comfort This 
patient is, therefore, in much better circumstances than 
the patient with a transverse cord lesion who though he 
has n very perfect reflex micturition, is not able to con 
trol it Several interesting graphs and roentgenograms 
accompan} the article 

Davos H Pardo ll M D 


The Limitations of Intravenous Urography Thomas 
D Moore South Med Jour, March 1936 29, 
242-248 

In the author’s article the following factors are cited 
as possibilities for poor or absent visualization 

1 Temporary or reflex inhibition of function such 


as commonly occurs in the presence of a ureferal 
calculus, 

2 Incomplete filling rendering proper interpretation 
impossible, 

3 Hypersecretion and hypermotihty with little or 
no medium retained in the renal area, 

■I Non-calculus obstruction at the renal outlet or 
along the course of the ureter, if of short duration, 
normal function will soon follow elimination of 
the obstruction 

5 Temporary impairment of function due to ne 
pbntis and occasional]} to toxic states, 

C True absence of function such as may be caused 
by advanced renal tuberculosis extensive neo- 
plasm or p} onephrosis 

Errors m diagnosis mu) be explained m several ways 
as follows 

1 Inexperience in the interpretation of pyelograms, 

2 Unsatisfactory p}clograms for proper interpreta 
lion, 

3 Reluctance to request more complete data bj 
employing the eystoseope with or without retro- 
grade pyelography 

In the writer s experience he has found intravenous 
urography to be most helpful and dependable in the 
following conditions 

1 In the identification of doubtful shadows m the 
region of the upper urinary tract, 

2 In the demonstration of renal and ureteral 
anomalies 

3 In proving or disproving the existence of stasis 

4 In the course of differential diagnosis the observa 
tion that both kidnevs are of normal outline and 
function often wall render a cystoscopic examina 
tion unnecessary 

5 Under circumstances in which instrumentation is 
inadvisable such as acute specific urethntis 
senility patients in poor general condition and 
in infants or small children 

In the presence of gross hematuria or py-una in the 
mayonty of cases the information afforded by intra 
venous urography is inadequate for the determination 
of the cause or source of t he blood or pus The detection 
of renal tuberculosis in its earlv stage or the exclusion 
of this disease in the opposite kidney requires data 
other than that afforded by intray enous urography 
The same may be said of the diagnosis of early neo 
plasms which may cause slight deformities often not 
discernible in the urogram Neither can the method 
be relied upon for the recognition of poly cystic disease 
with its attendant poor function 

Good visualization of the structure comprising the 
upper urinary tract will be greatly enhanced if due 
consideration is given technic The following factors 
have been found of gTeat importance 

1 The withholding of fluids for at least twelve hours 
prior to the examination, which induces a greater 
concentration of the media and therefore denser 
shadows 

2 A preliminary laxative for the elimination of 
intestinal markings 
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HEART MEASUREMENTS' 
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Denver, Colorado 


EADING heart authorities agree that 
general enlargement of the heart is the 
most reliable ptoof of heart disease 
Bedford and Treadgold (4) state “It is 
not going too far to say that enlargement 
of the heart is the most unequivocal smgle 
sign of heart disease which is generally ap- 
plicable ” 

Eyster (11, 12) states “The differentia- 
tion of the enlarged heart from the heart of 
normal size is the most nnportant smgle 
factor m determining the presence or ab- 
sence of organic heart disease With the 
exception of mitral stenosis and atrophic 
myocarditis, all but the rarest types of 
organic heart disease lead to hypertrophy 
of the ventricles Except in rare instances, 
the left i entncle is most affected in the 
types with which the physician has to deal 
This chamber is most affected m double 
mitral disease, m aortic disease in adherent 
pericardium, in arterial hypertension, and 
m myocardial degeneration associated with 
syphilitic or other types of aortitis and 
arterial injury ’’ 

Christian (5) quotes Cabot as saying 
‘Sei enty-seven per cent of all heart disease 
is due to sunple hypertrophy and dilatation 
of the heart (or hypertensn e cardioi ascular 
diseas e) without valve lesions " 

1 Read before the Midsummer Radiological Con- 
ference m the Roche Mountain*; Aug 5 (>, 7 1 * 130 , 
Denver Colorado Sponsored in the Denter Radiol 
logical Cluh 


Christian further states 'At the Peter 
Bent Bngham Hospital they form 61 1 per 
cent of the patients admitted to the wards 
suffering from chrome heart disease 

“At any rate m a clinical sense, it does 
seem true that any heart, demonstrably 
enlarged, is to be regarded as a damaged 
organ, which before very long will give 
evidence of inefficiency ” 

Christian defines chronic myocardial 
disease as, “that form of cardiac failure m 
which valves and pericardium are normal 
in appearance Usually there is hyper- 
trophy and dilatation of the heart In a 
large percentage of the cases the heart 
muscle shows no demonstrable lesion be- 
yond hypertrophy, in a small percentage 
there is fibrous myocarditis ” 

Sir James Mackenzie (33) states 
“Dropsy of cardiac origin never occurred 
without dilatation of the heart '' 

Sir Thomas Lewis (31) states “The 
reasons why enlargement affects prognosis 
are that enlarged hearts are far more prone 
than are small ones abruptly to display 
signs of failure , that they are more apt to 
suffer from thrombotic accidents, coronary 
or endocardial, the latter leading to embo- 
lism, and that they tend more to acquire 
senous disorders of beating ” 

Willius and Smith (47), in reporting 
autopsies on a senes of rheumatic cases, 
state “The greatest average cardiac weight 
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He further discusses most of the problems under the 
following heads 

1 Period of gestation 

2 Pelvimetry and cephnlometrj 

3 Hydrammos 

4 Placenta previa 

The following authors participated in the discussion 

Dr Norman Reece stated that the bipanctal diame 
ter of the fetal head can be measured with reasonable 
accurncj bj \ rays and this measurement gives useful 
information as to fetal maturity 

Dr Cecil Bull utilizes the sitting recumbent and 
lateral positions for measurements measuring the 
diameters it Inch appear in the three positions and 
uses the tables of Senmmon and Calkins to determine 
fetal maturity 

Dr \V G Mackav utilized nmtuography on GO oc 
casions in suitable eases, and in 00 per cent of them he 
nas able to diagnose correctly the location of the 
placenta Tins procedure has limited practical apphea 
tions which arc discussed bj the author In the roent 
genogram the placenta is recognized by (1) an uneven 
surface and (2) thickness 

Dr A Durwnrd conducted an investigation of pel 
vunctry and encephalometrv and considers the 
former more important 

Dr Rohan Williams made a strong plea for a com- 
pilation of all information with post natal pelvimetry 
m all cases in which the obstetrician encountered some 
mechanical obstetric difficult 

Dr M H June attained some success in demon- 


strating the fetus in early pregnancy, 12 weeks’ gesta 
tion with the following method patient prone tube 
tilted so that the rays (postcro-antenor) arc perpen 
dtcular to the pelvic outlet 

Henrv K. Taylor M D 


Roentgenologic Diagnosis of Placenta Previa. W 
H Ude and J A Umer Am Jour Obst and Gynec. 
Ma> , 1935, 29, GG7-G79 (Reprinted by permission horn 
British hied Jour Aug 24, 1935 p 33 of Epitome of 
Current Medical Literature ) 

Thirty' five eases arc reported, together with the 
routine technic evolved and on which the authors lay 
stress They point out that, as treatment frequently 
has to be by Cesarean section there are great advan 
tnges in a method of diagnosis which avoids digital 
examination and shows the exact position ol the 
placenta Exposure must be rapid, directly antero- 
posterior, on a film large enough to show the whole 
fetus, and with a contrast material (40 c c of 12,5 
per cent sodium iodide) to show up the bladder waS 
Lateral roentgenograms are useful in determining the 
position of a placenta above the lower uterine segment. 
Normally the outline of the fetal head impinges upon 
that of the bladder Placenta prevna distorts this 
shadow, and with experience interpretation of the dil 
fcrenccs becomes possible, given a vertex presentation. 
Blood clot from a premature separation of the placenta 
needs roentgenograms at 24 hour intervals for dif 
fercntintion 
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entirely of the right auricle Only a narrow 
strip of the left ventricle is seen on the 
left border and above this only a mmute 


the heart is called the length , or long 
diameter, or obhqtie diameter of the heart 
3 A horizontal line is drawn from the 



Fig 3 Normal heart, antero- 
posterior view ( East and Bam ) 

I V — innominate vein 
SVC — superior vena cava 
RA — right auricle 
I V C - — inferior vena cava and 
right hepatic vein 
R V — right ventricle. 

A — aorta 

P A — pulmonary artery 
LA — left auricle 
L V —left ventricle 

portion of the left auricle is exposed to 
view Above the base of the heart in the 
midline, the aorta is seen on the right and 
the pulmonary artery on the left The 
junction ot the right auricle and right 
ventricle is at the junction of the heart 
with the diaphragm 

The contour of the right side of the sil- 
houette of the heart and vessels is made up 
of two main arches or convexities The 
upper arch consists of the first part of the 
aorta and the superior vena cava, the 
lower and larger arch consists of the right 
auricle On the left side, there are four 
arches, from above downward, as follows 
(1) posterior portion of the aorta, (2) pul- 
monary artery, (3) left auricle, (4) left 
ventricle 

In measuring the silhouette of the heart, 
the following lines are generally drawn 

1 A vertical line through the spinous 
processes or midway between the heads of 
the clavicles is called the midhue 

2 An oblique line drawn from the 
junction of the great vessels and the nght 
auncic on the nght border to the apex of 



1-8 — indicate the notches between the various 
arches 

RA — right auricle 
R VA — nght vascular arch 
A A — ascending aorta 
L V —left ventnde 
L A —left auricle 
P A — pulmonary artery 
D A —descending aorta 
I V — innominate vein 
SVC — superior vena cava 
I V C — inferior vena cava 
3 and 4 — The cardiophremc angles 

farthest point on the right to the midlme , 
another horizontal lme is drawn from the 
farthest point on the left to the midlme, and 
the sum of these two lines is called the 
transverse diameter This is not a true 
diameter of the heart and vanes with the 
angle of inclination of the heart It does 
not pass through the same areas at even 
approximately the same angles m different 
types of hearts, consequently, in using it 
for companson you are comparing di- 
ameters of entirely different structures 
This diameter should be discarded 
4 A perpendicular line is drawn from 
the junction of the left auncle and left 
ventncle on the left border of the heart to 
the oblique diameter A second perpen- 
dicular line is drawn from the junction of 
the nght side of the heart and diaphragm. 
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Tig 1 The antero superior surface of Hie heart 
(Cunningham's Anatomy ) 


occurred m cases of aortic stenosis In 
order of cardiac weight, other lesions oc- 
curred in the following sequence aortic in- 
sufficiency, multiple x alvular lesions, mitral 
stenosis and insufficiency, and pure mitral 
insufficiency ” 

It is also well to bear in mind that indi- 
viduals having small vertical hearts, the 
asthenic type, arc predisposed to neuro- 
circulatory asthenia 

Fluoroscopy, orthodiagraphy, and tele- 
roentgenography are the commonly accepted 
roentgenologic methods of examining the 
heart Each has distinct advantages and 
all should be used The two latter are 
especially adapted to actual heart measure- 
ment 

In orthodiagraphy, an outline of the 
heart is drawn upon a sheet of paper or 
upon a glass under the fluoroscope by 
tracing with a small beam of x-ray, giving 
it a more accurate outline and with less 
distortion The apex of the heart and 
the junction of the left auricle and left 
ventricle are more accurately located It 
requires considerable skill and practice to 
attain accuracy, there is considerable vari- 
ation in the tracings of the same individual 
by the same observers at different times, 
and often a marked difference when taken 
by different observers 

Teleroentgenography eliminates the per- 
sonal equation and gives a permanent 


record which can be accurately reproduced 
If the film is taken at 6 or 7 feet (2 meters) 
the distortion is not great However, by 



Fig 2 Heart in frontal posi 
tion ( I aqtiez and Bordet ) 

this method it is difficult to determine the 
exact location of the apex and the junction 
of the left auricle and left ventricle on the 
left border of the heart 
Measurements based upon the two meth- 
ods are not interchangeable , measurements 
taken in the erect, sitting, or reclining posi- 
tion by either method are not interchange- 
able 

It would be quite desirable to determine 
the exact size of the heart and its various 
muscular divisions, but insurmountable 
difficulties prevent it 
The postero-antenor silhouette and the 
orthodiagraphic tracing of the heart in this 
position can be fairly accurately measured 
Oblique and lateral news, because of dis- 
tortion, cannot be accurately measured 
Hearts having the same area may vary in 
volume because of different depths 

The anatomic location of the chambers of 
the heart does not correspond with the 
silhouette 

An examination of the heart in the 
anteroposterior position shows the arrange- 
ment of the visible portions to be as follows 
The right ventricle composes the major 
portion of the anterior surface, its lower 
border lying on the diaphragm The right 
border of the heart is composed almost 
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Fig 7 Asthenic type Fig S Medium type 


forms rather a small angle with the hori- 
zontal plane The a entral mark corre- 
sponds always to the right ventricular 
border, the dorsal mark always to the left 
ventricular border ” 

Roesler gives the anteroposterior diam- 
eter as S 7 cm for men and 7 S cm for 
women, maximum for men, 10 7, minimum, 
G 7, maximum for women, 9 6, minimum, 
6 3 cm He also gives the average antero- 
posterior diameter as 73 per cent of the 
a\ r eragc transverse diameter and GG 3 per 
cent of the average oblique or long diame- 
ter 

Quoting still further from Roesler ‘The 
heart rolume would be the area of the 
sagittal orthodiagram times the greatest 
depth, tunes 0 G3 or K (Rohrer’s constant) 
"The constant K depends upon the 
angulation of the mam axis of the heart and 
the general shape of the heart Rohrer 
chose a constant of 0 63 as being in be- 
tween the paraboloid and spheroid ” 

The cardiothoracic ratio is the ratio of 
the transAcrse diameter of the heart to 
the width of the lung-field at its greatest 


diameter Groedel, according to East and 
Bam, found this ratio to be 1 1 92 Ham- 
mer allowed a A^ariation of 1 1 70 to 2 20 
as the limits of normal This ratio is in- 
accurate unless it is corrected for the angle 
of inclination, as the transi r erse diameter 
vanes with tins angle, hence it is gradually 
being discarded However, many investi- 
gators, particularly the earlier ones, attach 
a great deal of importance to it 
Bamton states “It is rather surprising 
that the cardiothoracic ratio which is so 
universally employed as a guide in judging 
the size of the heart should prove to be the 
poorest standard of all those considered ” 
Roesler states “The cardiothoracic ratio 
should be considered unsatisfactory m 
determining normal heart size ” 

Efforts have been made to measure the 
different chambers of the heart The fol- 
lowing description is taken from Levene 
and Reid If the longitudinal diameter is 
intersected by a line joining the cardio- 
phreruc angle on the right with the aunculo- 
a entncular junction on the left, the heart 
shadow is divided mto two areas — the 
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which is the junction of the right auricle 
and right ventricle, to the oblique or long 
diameter The sum of these two lines is the 



L A — left nuncle 
L V — left ventricle. 

R V — right ventricle 
R X — right auricle 

C X — C V equals index of auricular ven- 
tricular ratio, right median plus 
left median equals trans\crse 
V X — length 

P — pulmonarj artcrj 
( Levcnc and Rad tn Im Heart Jour ) 


position of the heart in the chest, quite 
markedly m the asthenic, medium, and 
sthenic types and, consequently, hearts 



drawingof theroent- 
gcnologic appear- 
ance of the heart 
and chest as seen m 
the left lateral view 
The diameter of the 
depth of the heart 
( Hd ) is indicated 
It connects the left 
ventricular contour, 
posteriorly, with the 
inner contour of the 
sternum, anteriorly 
just below where 
the sternal shadow 
fuses with the right 
ventricular contour 
of the heart (H 
Roesler, Am Jour 
Roentgenology and 
Rad Ther ) 


broad diameter of the heart, which is a 
fairly accurate and reliable anatomical meas- 
urement of the heart at the junction of the 
auricles and ventricles and should be used 
for comparison instead of the transverse 
diameter 

The angle of inclination is determined by 
a horizontal line drawn from the apical end 
of the oblique or long diameter to the 
midltne Roesler (39, 40) states “The 
average angle is from 43 to 45 degrees 
Hearts with an average angle of from 52 to 
55 degrees (or greater) are vertical hearts, 
those with an average of from 32 to 35 de- 
grees are horizontal or transverse hearts 
T (transverse diameter) is usually in a 
reverse ratio to this angle Formulas in 
which T is used increase m reliability when 
the value of the angle is also introduced ” 

The angle of inclination vanes with the 


should be classified according to these 
types 

The area of the heart silhouette is deter- 
mined by plotting it on cross-section paper 
or by planunetnc determination Either 
method requires that the curves at the up- 
per and lower ends be completed by 
continuing the approximate curve of the 
adjacent borders of the heart, and conse- 
quently is subject to a shght error 

The anteropostenor diameter of the 
heart (depth) is desenbed by Roesler as 
follows “Tangents are drawn to the most 
ventral and most dorsal pomt of the heart 
silhouette as seen in the lateral position 
The dorsal pomt is always easily deter- 
mined The ventral pomt is more cephalic 
and is just below the plane where the heart 
shadow fuses with the sternal shadow The 
Ime between these two marks is drawn It 
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>G 10 (upper l.fi) Drop heart Evaggeratcd asthenic tvpe Rectangle of the heart 

Rectangle of lung-field = 16 pcr ccnt 

'C (“pper right ) Enlarged heart due to mitral disease Rectangle of the heart 

En ,^ ata „ A „ TOU ,„ nbn „„„ 0 „ 32 : -- 

Rectangle of the heart 

r,E 13 Cardmc dilatation P.cu'ral effusion „ ~ 47 ^ <** 

valve Pulsus nltcmans Rcc tangle of the heart S> stolic and diastolic murmurs at aortic 

Rectangle of lung Geld “ 32 “nt 


~r v * * i 


16 per cent 
32 per cent 
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auricular area above the line and the 
ventricular area below it The line joining 
the cardiophremc angle on the right with 


The bisector, a perpendicular from the 
point of greatest bulge of the border of the 
left ventricle to the line measuring its 
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Fig 9 Sthenic type 



the junction of the great vessels and the 
auricle shows the development of the right 
auricle The line joining the cardiophremc 
angle on the right to the apical end of the 
longitudinal diameter shows the develop- 
ment of the right ventricle The line join- 
ing the junction of the left auricle and left 
ventricle on the left border to the apical 
end of the longitudinal diameter, shows the 
development of the left ventricle A per- 
pendicular line from the junction of the left 
auricle and left ventricle on the left to the 
median line indicates the development of 
the left auricle 


chamber, shows the degree of development 
of the left ventricular myocardium 

These Imes are not true measurements of 
the anatomical chambers of the heart but 
are the measurements of the visible por- 
tions of these chambers on the heart sil- 
houette 

In order to determine hypertrophy of the 
heart, it is necessary to determine the size 
of the normal heart Numerous tables have 
been made by different investigators, 
giving average measurements and upper 
and lower limits of the area and of the dif- 
ferent diameters of the heart These 
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Fig 14 ( upper left) Mj ocardiUs 


Fig 15 (upper right) 


Rectangle of the heart 

- — : — n s-rr ■= 43 per cent- 

Rectangle of lung-field 

, , , Rectangle of the heart 

Aortic \ alvular disease — — 


. , — 37 percent Sj stolic and dia- 

Rectangle of lung field 

stolic murmurs over aortic valves Corrigan s pulse Note enlargement of the great vessels 

Fig 10 (lower left) Enlargement of the heart associated with chrome tuberculosis of both lungs 
Rectangle of the heart 

-» t 40 per cent 


Rectangle of lung field 
Fig 17 (lower right) 
\\ assermann plus 4 


Shows an aneurj stn of the aorta, outlined by a barium meal m the esophagus 


"terse diameters He calls it the “cardiac 
rectangle ” 

Host uses the same cardiac rectangle as 
Montz He states that the orthodiagram 
is not supplemented by construction of 


upper and lower borders but a rectangular 
figure is constructed, the base of it being 
formed by the longitudinal diameter of the 
heart and the height by the width of the 
heart Comparative measurements show 
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measurements van with weight, height, factor 0 S66S, plus the measurement of 
age, sex, angle of inclination (habitus), weight m kg , multiplied by the factor 
depth of the heart, etc Different investi- 0 337, minus the constant 63 8049 ” 
gators do not attach the same importance Roesler gives other estimation formulas 
to these different factors and discusses in detail the various correla- 

Several investigators ha\e produced tions covering (1) Correlation between 
estimation formulas to determine -whether figures of cardiac silhouette, volume, and 
or not a given case is within the range of angulation, (2) Correlation 1 of figures of 
normal and tables have been compiled cardiac silhouette and volume with certain 
from these formulas Probabh the most body measurements, (3) Similar correla- 
commonly accepted formula is that of tion figures for the lateral new 
Hodges and Eyster Estimation formulas Roesler states “The only correct deter- 
are an attempt to obtain correction factors mmation of heart size consists in the actual 
for heart size somewhat as Hams and Bene- volumetric reconstruction None of the 
diet ha\ e for basal metabolism formulas devised for computation of the 

Eyster states “It has been found that heart volume guarantees a sufficiently small 
the size of the heart in the normal subject error And only those can gi\ e approxi 
depends in part at least upon three fac- mately satisfactory results which consider 
tors — height or stature, weight, and age — three dimensions of the cardiac shadow " 
and attempts Imc been made to develop Efforts have been made by various in 
a prediction formula based on these three vestigators to correlate the size of the heart 
factors ” He emphasizes the value of the with the transverse diameter of the chest, 
area of the frontal plane of the heart and the height of the body, the body weight, 


the greatest transverse diameter 

Bedford and Treadgold state "We have 
tested Eyster’s tables on our senes of 
health) subjects and they have given as 
successful a prediction of transverse di- 
ameter as w e believe it is possible to make ” 

Predicted Transverse Diameter by Hodges 
and Eyster' s Formula — They state that 
this formula or equation can be translated 
as follows "The probable normal cardiac 
transverse diameter of any male subject 
can be most accurately estimated by adding 
the products of 0 1094 times A, 0 S179 
times W, subtracting from this sum the 
product of 0 1941 times height, and adding 
to the remainder the fixed figures of 
95 3625 ” 

They state further "As a matter of fact, 
the efficiency of this formula is 19 per cent, 
which means that it is 19 per cent more 
efficient than assuming an average for all 


esses 

Hodges and Eyster give the formula for 
estimating the heart area as follows 
“Predicted heart area msq cm is equal to 
the measurement of age in years multi- 
plied by the factor 0 0204, plus the measure- 
ment of stature in cm , multiplied by the 


the surface of the body, etc , and Lsennec 
and Cunningham compare the size of the 
heart to the size of the fist 

A method for clinical purposes must be 
simple and accurate and reproducible by 
different observers There is a striking 
similarity in the shape of the silhouette of 
the heart and the lung-fields If tracings of 
the heart silhouette are placed over the 
lung-field, with the base of the heart on 
the diaphragm and the apex'pomted toward 
the apices of the lung-field, this becomes 
more noticeable Similar figures can be 
compared by comparing their area or by 
comparing the product of the base by the 
altitude The measurement of the broad 
diameter of the heart is less variable than 
the transverse diameter 

Because of the difficulty in accurately 
completing the upper and lower borders of 
the heart, which is necessary in determining 
the area of the heart silhouette, by either 
the plammetnc method or the cross-section 
method, several investigators use the 
cardiac rectangle method 

Montz states that the size of the heart 
can be figured out also from a rectangular 
figure formed by the longitudinal and trans- 
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heart rectangle , , 

king rectangle as lung recta ^ reduced 

to a percentage basis, and have compiled 
a preliminary table m percentages for the 
asthenic, medium, and sthenic habitus, 
and urge that each heart should be com- 
pared to its type and not to the average 
for all types 

This method eliminates errors due to 
the personal equation as in the orthodia- 
graphic method, the hypothecation of the 
upper and lower borders of the heart m 
determining the area of the heart, and the 


use of the transverse diameter of the heart, 
which is the least dependable measurement 
we have It gives one a permanent record 
which can be duplicated on the same person 
or by different operators 


300 Republic Building 
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that the surface of such a rectangle corre- 
sponds to the actual surface 

Both Montz and Host compare the area 
of the cardiac rectangle (using the trans- 
verse diameter) with the area of a rectangle 
formed by the largest transverse diameter 
of the thorax and the bod) height 

Rocsler states “There is a high correla- 
tion between length times the breadth and 
area (ratio equals 0 85), and it is, therefore, 
justifiable to use the length times breadth 
product (heart rectangle) instead of area " 
He uses the broad diameter in estimating 
the heart rectangle instead of the traus- 
verse diameter This avoids the errors 
inherent in all trans\ ersc diameter measure- 
ments 

Consequently, in the method we advo- 
cate, the rectangle of the heart is obtained 
by multiplying the broad diameter of the 
heart by the long diameter Instead of 
comparing the area of the cardiac rectangle 
to the area of the rectangle resulting from 
multiplying the width of the chest by the 
body height, as Moritz and Host advocate, 
we compare it to the rectangle of the lung- 
field 

To obtain the rectangle of the lung-field, 
a line is drawn at the base of the lung-field 
through the upper border of the left leaf 
of the diaphragm Another longitudinal 
line is drawn tangent to the apices of the 
lung-field A vertical line is drawn through 
the spinous processes or the midpoint be- 
tween the heads of the clavicles intersecting 
the two horizontal lines This coincides 
with the median diameter of the heart 
The area of the rectangle of the lung-field 
may be arrived at by multiplying the length 
by the width 

For several years we have been interested 
in studying the ratio of the heart rectangle 
to that of the lung We divided the heart 
rectangle by the lung rectangle and reduced 
it to a percentage basis 

We classified all hearts into asthenic, 
medium, and sthenic types and obtained 
the following results m normal cases 

Average of asthenic types 20 per cent 
49 cases 


/ 

I 

Average of medium types — 22 per cent— 
G4 cases < 

Average of sthenic types— 26 per cent— 77 
cases 

Average of all types— 23 per cent 

We believe any heart going above 2S 
per cent is enlarged The average for 53 
cases going above 2S per cent was 35 per 
cent We believe each heart should be 
compared w ith the average of its type and 
ndt with the average for all types 
The above figures were obtained m rou 
tine office work, including insurance ex- 
aminations The films were taken at six 
feet distance and one second time, at full 
inspiration In drawing the hue at the 
base of the lung-field, an effort was made 
to make allowance for the dome of the 
diaphragm in order to obtain the average 
depth of the lung-field This is a mistake, 
as it allows too much chance of error as 
the result of the personal element We 
believe more accurate tables can be com- 
piled by drawing this line horizontally 
through tlie vault of the left leaf of the 
diaphragm The film should be taken at 
full inspiration in order to more clearly 
outline the apex of the heart Full in- 
spiration may alter the transverse diameter 
of the heart considerably but has little ef- 
fect on the broad diameter This method 
compares the areas of two vital organs of 
the body, both of which are influenced by 
body build and body weight and have 
closely related functions m the body 
economy and vital activities It eliminates 
the personal equation entering into the 
orthodiagraphic method and avoids any 
personal errors on the part of the examiner 
The transverse diameter, which is the least 
reliable heart measurement, does not enter 
into it 

We wish to emphasize again the fact that 
each heart must be compared with its 
type — asthenic, medium, and sthenic 

CONCLUSION 

As a simple clinical method, we are 
advocating a teleroentgenographic method 
of comparing the heart rectangle to the 
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===HE futility of attempted diagnosis of 
lesions of soft parts lying within the 
knee joint has been reiterated too fre- 
quently to warrant further repetition 
Narrowing or widening of the joint space 
on the impaired side has been frequently 
shown to be of no consistent diagnostic 
significance The use of a contrast me- 


mo Since 1920 many papers have been 
published demonstrating the diagnostic 
possibilities of pneumoradiography, par- 
ticularly m memscal lesions In addition 
to air — filtered and atmospheric — oxygen, 
carbon dioxide, and many solutions opaque 
to x-rays have been used The use of 
hpiodol, lopax, abrodil, perabrodil, tetra- 



rig 1 (a) Anteroposterior airgram of the right knee showing calcified medial and lateral menisci The 

position of these cartilages should be compared with Figure 3 

(6) Lateromcdial airgram of the same knee showing the calcified medial meniscus intact ontenorh and pos- 
teriori! 

(c) Mediolatcral airgram of the same knee showing the calcified lateral meniscus intact antenorb and oos- 
tcnorlj 


dium injected into the knee joint m order 
to emphasize the soft tissue shadows was 
apparently first performed by Wemdorf 
and Robinson (30), m 1905, usmg air as 
the medium Holla (13) recognized the 
possibilities of the method and commented 
upon it m 1005 and 1906 Martina (20), 
Quenn (25), Grashey (11), and Weil and 
Loiselcur (20) were cognizant of the tech- 


lodo-ortho-sulphobenzoic acid and many 
other similar fluids has been reported 
Pneum arthrosis has its opponents as well 
as proponents Schoedel (27) lists as pos- 
sible complications persistent synovitis, 
gas emboli, and sudden death A rather 
thorough search of the literature on this 
subject has, to date, failed to reveal a 
case report of any of the above hsted 
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noticeable lack of correlation in “football clinical, roentgenographic, and operative 
knees’’ between the seventy of trauma, the findings could be correlated These cases 
extent of semilunar cartilage damage, and have been of particular interest, though the 



Fig 5 Fig 6 

Tig o Normal mcdiolatcral view of the same knee as shown in Figure 3 The 
anterior attachment (arrows No 1) and the posterior e\tremit> (arrows No 2) of the 
lateral semilunar cartilage are outlined 

Tig 0 Anteroposterior view of the right knee of a football plajer with an un- 
stable joint No locking was noted The medial semilunar cartilage shadow is 
llunncd The tipper limit is outhued be the arrows for comparison note the clear 
lateral semilunar cartilage shadow 

the clinical findings The classical syn- 
drome of a se\ ere internal rotation injury 
of the knee, mtli the foot fixed, followed 
by joint instability, a mo\able tumor, 
noted subjectn elv or objectiv ely, pain, and 
locking v as characteristically absent at the 
onset Following examination, the usual 
clinical diagnosis w as that of a knee sprain 
Onl) when the disability became chronic 
and the plaver was incapacitated for fur- 
ther competition did the true nature of 
the hidden damage become evident As 
one of us (H T S ) has been consulting 
orthopedic surgeon for two of the larger 
university teams, we have seen, within the 
past two jears or more a relatively large 
number of "football knees” in which the 


actual number of pneumarthroses (about 
one hundred) is much greater 
The amount and tension of the air in- 
jected m our first few cases was variable, 
and it soon became apparent that the 
shadows cast on the x-ray films varied as 
wadi The desirability of uniform plates is 
evident, therefore, it occurred to us that 
standardized air pressure would give con- 
stant shadows Porter and Rucker (24), 
and Berg (2) seem to have been the first to 
employ a sphygmomanometer to measure 
the air pressure introduced into a joint, 
this was, however, for joint inflation m 
the treatment of joint inflammations, and 
not for diagnostic purposes The former 
used a tension of 25 mm Hg, while the 
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Tig 2 The apparatus consists of a large s> 
nuge a spinal manometer needle (B D No 3025) 
with a two inn cock and n sphjgmomanometer 
For consistent results the pressure should he 100 
mm Hg 


ing, and Oberholzer (23) reports over 1,200 
eases from Bircher’s clnnc with no com- 
plications of any sort 

Almost as many different technics have 
been advanced as there are authors The 
use of different gases and contrast media 
has already been commented upon The 
site of puncture of the knee joint vanes 
from just lateral to the patellar tendon 
upward to the supra-patdlar pouch The 
amount of the medium or media injected 
has been standardized by a few authors 
only Different writers have recommended 
different planes for the \-ray views 
Neither has there been more than a general 



Tig 3 Fig 4 

Tig 3 Normal anteroposterior pneumoradiograph of the knee The upper hmit of the cartilage shadows 

* S Fie 4 Normal lateromedial airgram of the same knee as shown in Figure 3 The upper and lower limits 
of the posterior portion of the medial semilunar cartilage are shown by the arrows The anterior attachment 
of the meniscus is not well outlined 


potential sequels Infection has been ad- 
vanced as an unavoidable result m a certain 
percentage of cases with resulting pyo- 
arthrosis and ankylosis In our own senes 
there has been no such untoward happen- 


sumlanty in the post-injection care of the 
patient 

Our interest m the possibility of more 
exact diagnosis of memscal lesions by 
pneumoradiography was stimulated by the 
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Fir ft Tig 10 

Fig 0 Lateromcdial pncumoradiograph of the same knee (Fig 8) The arrow shows the partlj 
tom and posteriori} displaced posterior portion of the medial meniscus Anterior to it may be seen the dis- 
placed internal portion of the cartilage which lay in the intercondjiar groove 
Tig 10 Anteroposterior pneumoradiograph of the right knee of a football plajer Arrows No 1 outlme 
the upper limits of a thinned medial semilunar cartilage Arrow No 2 demonstrates a tear of the lateral 
semilunar cartilage 


Another factor that caused some diffi- 
culty at the outset was infiltration of the 
pencapsular muscle planes with air, which 
occurred following injections by the lateral 
patellar route because of the high pressure 
Since it \\ as deemed advisable to withdraw 
the needle each time before the \-ray 
exposure w as made, to pre\ ent its shadow 
from causing diagnostic difficulties, we 
began following Kleinberg’s (17) method 
of inserting the needle, i c , just lateral to 
the patellar tendon While the knee joint 
is slighth more difficult to reach through 


the ligamentum mucosum, this structure 
acts as a check valve after withdrawal of 
the needle, preventing escape of the air into 
the intermuscular planes or subcutaneous 
tissues There have been no ill effects 
apparent even m those cases which have 
been operated upon within 24 hours after 
the pneumarthrosis 

Following the taking of the radiograph, 
the greater portion of the air is allowed to 
escape The remainder we have found to 
be absorbed within from 24 to 36 hours, 
confirming the observation of others We 




Tig 7 Fig 8 

X lg i Latcroincdmi view of the *iamc knee as shown jn Tigure G The arrows show the anterior and 
downward pouching” of the alar ligament, which normally (Fig 5) continues from the lower patellarborderto 
the upper tibia in a gentle uninterrupted curve 

1 ig 8 Anteroposterior pncumorndiogrnph of the right knee of a football player who complained of knee 
instability There was slight limitation of extension, but no locking There is an air shadow separating the 
peripheral (arrow No 1) and internal (arrows No 2) portions of the medial meniscus The diagnosis of a 
bucket-handle tear of the cartilage was confirmed at operation 


latter employed from 40 to 50 mm Hg 
pressure Bernstein and Arens (3) used 
75 c c of carbon dioxide routinely in all 
joints for diagnostic purposes Others 
have recommended distention to the point 
of discomfort After considerable trial we 
found that a pressure of 160 mm Hg (an- 
eroid or mercury sphygmomanometer) 
inflated the jomt uniformly, and that the 
soft tissues as seen in the x-ray films were 
comparable in density and position By 
adhering to this routine, the matter of 
diagnosis has been, in our opinion, greatly 
simplified and improved 


Some earlier authors earned out the 
pneumarthrosis under ngid aseptic technic, 
performing the injection in the operating 
room Others, no less successful m evad- 
ing complications, earned out the pro- 
cedure in the \-ray room, using ordinary 
antiseptics to sterilize the skin and em- 
ploying sterilized instruments As the 
latter method was the more simple, and as 
simplicity was desirable, we have used it, 
with no regrets The use of radiopaque 
solutions, while apparently innocuous, did 
not seem justifiable since they admittedly 
have irritating properties 
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in athletic sports) have been radiographed 
after air injection and subsequently oper- 
ated upon From these, 2S cartilages were 
removed There were seven cases of both 
medial and lateral semilunar cartilage 
damage In one case among the earlier, 
a diagnosis of damaged lateral cartilage 
was made but proved, at operation, to be 
Hoffa’s disease One other case, diag- 
nosed as a double memscal injury, showed 
severe medial but apparently no lateral 
cartilage damage when inspected from the 
medial incision Of the cases operated 
upon, this represents a correct diagnosis 
of 92 9 per cent of the cases This per- 
centage may actually be higher, as the 
last mentioned case has not yet resumed 
full function 


SUMMARY 

A brief historical summary of pneumo- 
radiography of the knee has been presented, 
together with a discussion of the indications 
and justification for its use, particularly in 
memscal lesions The diagnosis of lesions 
of other soft tissues within the knee is not 
commented upon, since our interest has 
been centered on traumatic damage to the 
semilunar cartilages, particularly those 
sustained in athletics Our technic has 
been outlmed and compared with that of 
other workers The roentgen diagnosis of 
medial and lateral meniscus injuries has 
been discussed The percentage of correct 
diagnoses in proportion to those cases 
proved at operation has been given 

CONCLUSIONS 

(1) A new method for obtaining stand- 
ardized airgrams is presented, utilizing a 
uniform mtra-articular pressure 

(2) Pneumoradiograph) is a certain aid 
in the diagnosis of obscure knee joint lesions 
of traumatic origin 

(3) Pneumarthrosis is an innocuous 
procedure when average precautions are 
used 

(3) In our senes at least 92 9 per cent 


of semilunar cartilage mjunes were cor- 
rectly diagnosed pre-operatively 

(5) Pneumoradiography wall further re- 
duce the number of exploratory arthroto- 
mies 
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Tig II Mediolateral pncumomdiogrnpli of the 
same knee as shown In Figure 10 The arrows 
show the site of the lateral meniscal tear noted in 
the previous new 

ha\e observed no sequela; of any im- 
portance following pneumarthrosis The 
"rattling” of the remaining air in the joint 
has been the most serious complaint by the 
patients 

Generally speaking, three views have 
been taken, an anteroposterior, a latero- 
medial, and a mediolateral The antero- 
posterior view is taken preferably with the 
knee in about 20° flexion, the leg lying 
parallel to the table The lateromedial 
and mediolateral views are taken with the 
knee in extension and the leg and thigh 
parallel to the table Some postero-an- 
terior views have been taken, but, unless 
extreme care is used, the film is valueless 
because of overlapping and confusing 
shadows Oberholzer (23) has insisted on 
the value of oblique views, we have not 


used them but are convinced that in some 
cases the diagnosis, particularly of postenor 
third tears of the menisci, would have been 
made more apparent 
As has been frequently emphasized, an is 
the medium most readily available We 
first employed it after filtering through 
sterile cotton, however, since there seemed 
to be no demonstrable difference between 
the joint reaction to filtered and unfilt red 
air the latter has since been our standard 
Our diagnostic criteria for the medial and 
lateral menisci have been the same save m 
one respect, viz , when air underlies the 
cartilage The attachment of the coronary 
ligament to the lateral cartilage is longer, 
and this meniscus is more mobde than the 
medial, vdneh is the apparent explanation 
for the film of air that most frequently is 
seen beneath the normal lateral meniscus 
Air underlying the medial meniscus has 
always been, m our experience, mdicatne 
of some type of pathology Otherwise, 
the criteria for diagnosis of semilunar 
cartilage lesions may be listed as follows 

(1) Air outlining a tom or displaced 
portion of the cartilage 

(2) Postenor displacement of the pos- 
tenor portion of the cartilage 

(3) Antenor displacement of the an- 
tenor portion of the cartilage In many 
instances the antenor end is not visible and 
the tear is evidenced solely by an antenor 
and downward pouchingof the alar ligament 

(4) An “air replacement” shadow which 

separates the penpheral and internal por- 
tions of the cartilage This is diagnostic 
of "bucket handle” tears 

As Oberholzer (23) has emphasized, 
pneumoradiography is not infallible Un- 
doubtedly many small tears of the menisci 
are not diagnosed, however, these lesions 
would be treated conservatively m any 
event Further, by its use, needless ex- 
ploratory arthrotomies are avoided, while 
those that are necessary are performed 
before needless damage is sustained by the 
joint cartilage 

To date, 21 cases of traumatic knee in- 
juries (of which all save four were sustained 


ROENTGENOGRAPHIC DEMONSTRATION OF THE TRUE ARTICULAR SPACE 

By BERNARD P WIDMANN, M D , and WILLIAM R STECHER, M D , Philadelphia 


| T is essential to realize that the articular 
space, as commonly referred to by 
most roentgenologists, is a misnomer, 
inasmuch as this designated space roent- 
genologically represents that portion of 
the joint which is relatively radiolucent, 
and corresponds to the distance between 
the osseous ends of the apposing surfaces 
This comprises, in the diarthroses or freely 
movable articulations, the contiguous osse- 
ous surfaces covered by articular cartilage, 
and connected by ligaments lined with 
synovial membrane This pint may be 
divided by an articular disc or meniscus, 
the periphery of which is continuous with 
the fibrous capsule, and its free surfaces 
likewise covered by synovial membrane 
This potential space, intervening and en- 
closed by synovial membrane, is the true 
articular space, and changes in width, 
according to varying stress and strain 
There is normally a shght amount of 
synovial fluid contained in this space, the 
presence of which probably tends to make 
the roentgenographic visualization of this 
space difficult 

Prior to the work of Dittmar (1), it had 
been erroneously considered that this true 
articular space was never roentgenologi- 
cally demonstrable under normal conditions 
Dittmar demonstrated this space without 
artificial filling, m the knee joints of chil- 
dren, and stated that this was occasionally 
noted in normal knee joints m children 
but never m adults, unless there w as 
concomitant pathologic involvement It 
is this latter statement which we wish to 
correct or modify, for we haie been for- 
tunate in demonstrating the true articular 
space in children, adolescents, and adults, 
in cases in which no history of trauma or 
disease was elicited It is our conviction 
that, under optimum and coincidental con- 
ditions, this space is visible under normal 
conditions, with improved technic and if 
attention is focussed upon this phenome- 
non To attest for the latter statement, 


since recognizing the first reported case of 
articular visualization, we were surprised 
at the number of cases presenting this 
appearance when particular stress was ap- 
portioned to this region, and search made 
for the entity 

In the mam, we were unable to duplicate 
the excellent results in the visualization of 
the se milun ar cartilage of the knee, as out- 
lined by Dittmar, who recommends special 
technic This consists of obtaining the 
ordinary anteroposterior projection of both 
knee joint regions and, additionally, with 
the knees in position of passively induced 
valgus This method is of especial im- 
portance m examination of children’s knees, 
inasmuch as a fair percentage present nor- 
mally visualized articular spaces in the 
medial aspect of the articulations Thus 
by comparing the two knee joints, one can 
determine the variance in size of the 
medially situated triangular shadow pro- 
jecting into the space medio-laterally 
This shadow is the medial semilunar carti- 
lage cross-section viewed in situ, and any 
definable alteration of its normal shape 
can readily be noted This type of exami- 
nation should be performed m all cases of 
injury to the knee jomt region that present 
suspicious signs and concomitant lateral 
amphiarthrotic mobility 
Unaware of Dittmar's original work, we 
independently noted this phenomenon of 
visualization of the true articular space in 
the shoulder of an adolescent Inasmuch 
as this condition was considered never to 
be present normally and not visible by 
ordinary methods of examination, the 
roentgenograms w r ere presented at a radio- 
logical conference Every radiologist pres- 
ent unqualifiedly affirmed this assumption, 
and the question arose as to how gas en- 
tered the articular space, for none — among 
the number, some of mde experience — had 
e\er visualized this space without the aid 
of air injection, etc The paradoxical 
condition existed that the articular space 
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normal adult articulations, but is always 
associated with pathology Thus far we 
have disproven this assumption in two 
cases of shoulder joint visualizations, but 
not in the knee joints of adults, and there- 
fore we concur in this statement only as 
regards the knee joint It is very likely 
that this inference is incorrect, for it is 
readily conceivable that m the near future, 
this appearance will similarly be shown m 
the knee joint, as our attention is now 
drawn to this entity, and as more cases are 
under observation Thus far, for patent 
reasons, we have been unable to find any 
practical apphcation as regards visualiza- 
tion of the articular space of the shoulder 
joint, but it is of importance to know that 
this phenomenon can exist normally and 
therefore attach no pathologic import to 
the examination, when found 

For the sake of brevity, we are presenting 
three case reports of this phenomenon, m 
an adolescent shoulder joint, m a child’s 
knee jomt, and in an adult shoulder joint, 
from a group of these cases We are un- 
able to state the frequency of their visuali- 
zation, because the number of cases is 
much too small for worth-while statistical 
survey We are under the impression 
that in at least 10 to 20 per cent of chil- 
dren’s knee joints will present this space, 
and probably no more than 5 per cent of 
adult shoulder joints In practically every 
case, the articular space was outlmed bi- 
laterally m the knee joints of children, 
whereas contrariwise, none was amenable 
to roentgenographic demonstration bi- 
laterally in the adult shoulder joints 
This latter finding is probably due to the 
relatively few cases observed 

OISE REPORTS 

Case 1 A S , a 17-year-old male, was 
injured in a football game and examined 
the same day The provisional clinical 
diagnosis v as possible fracture of the right 
clavicle Roentgenographic examination 
disclosed no demonstrable exidence of 
fracture, subluxation, anomaly, or osseous 
pathologic changes about the bones com- 
posing the right shoulder girdle The left 


shoulder girdle presented essentially analo- 
gous findings except for visualization of the 
true articular space, which was approvi- 



ng 3 The dark fissure paralleling the humeral 
head border, is sliarplj defined and of relativelj 
narrow width 

mately 2 0 cm in length, and paralleling 
the convex apposing surface of the humeral 
articular head It averaged 1 0 mm in 
width Close questioning relevant to any 
recent or antecedent injury, disease, etc , 
of this shoulder joint, elicited no positive 
information, and physical examination 
showed no exudence of anatomic or physio- 
logic disturbance (See Figs 2- A and 2 -B ) 
Case 2 R S , aged four years, male 
The chief complaint was inability to extend 
the right leg due to pain m the knee joint 
He presented a history of having fallen 
upon this knee, one week prior to the 
roentgenographic examination The pam 
had become slightly but definitely in- 
creased m seventy Localized tenderness 
was elicited over the tibial tubercle 
Roentgenographic examination of both 
knee joints revealed minimal, but definite 
roughening of the tibial apophysis, left 
tibia, compatible with a diagnosis of early 
osteochondntis (tibial apophysitis of Os- 
good-Schlatter) There was no definable 
mxolxement of the articular space, but 
eunously both knee joints presented x isuah- 
zntion of the medial half of the true 
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was visualized in the control roentgeno- 
gram of a normal joint In retrospect, 
one might explain this appearance as being 


known We are of the opinion that this 
space has heretofore been poorly outlined, 
and that, due to the vast improvement m 



Fig 2 


Tigs 1 A, 1-B nnd 1 C (above) Tig 1 A Showing faint but definite outline of the medial portion of 
the true articular space 

Tig 1 -B Diagrammatic sketch of the same region 

Fig 1 -C The same knee, employing Dittrnar s technic, of passive]} induced valgus Note the increased 
width of the articular space and the well defined triangular indentation upon its medial most aspect, which 
is a cross sectional view of the medial semi lunar cartilage 

Tigs 2 A and 2 B (below) A Although faintly outlined, the crescentic outline of the articular space is 
definitely visualized B Tracing of the same roentgenogram to illustrate the rather inordinate width 
of the space 


compatible with a lesser amount of syno- 
vial fluid and no periarticular edema or 
hemorrhage on the uninjured side, which 
permits of better visualization of soft tissue 
detail 

The question naturally arises, why this 
appearance had not been noted prior to 
Dittmar’s and our own reports It prob- 
ably is true that this condition has been 
given no particular emphasis and was 
noticed, but not considered of any signifi- 
cance, or, more likely, its nature was not 


roentgenologic technic, particularly of ex- 
tremely fine line focus tubes, we are actu- 
ally observing more detail and minutiae of 
both osseous and soft tissues than was 
possible, prior to the introduction of these 
modem methods 

To date, Dittmar’s demonstration of 
medial semilunar cartilage disturbance, 
particularly in children's knees, is the only 
practical application described As stated 
before, Dittmar claims that visualization 
of the true articular space never occurs in 
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normal adult articulations, but is always 
associated with pathology Thus far we 
have disproven this assumption m two 
cases of shoulder joint visualizations, but 
not in the knee joints of adults, and there- 
fore we concur m this statement only as 
regards the knee joint It is very hkely 
that this inference is incorrect, for it is 
readily conceivable that in the near future, 
this appearance will similarly be shown in 
the knee joint, as our attention is now 
drawn to tins entity, and as more cases are 
under observation Thus far, for patent 
reasons, we have been unable to find any 
practical application as regards visualiza- 
tion of the articular space of the shoulder 
joint, but it is of importance to know that 
this phenomenon can exist normally and 
therefore attach no pathologic import to 
the examination, when found 

For the sake of brevity, we are presentmg 
three case reports of this phenomenon, in 
an adolescent shoulder joint, m a child’s 
knee joint, and m an adult shoulder joint, 
from a group of these cases We are un- 
able to state the frequency of their visuali- 
zation, because the number of cases is 
much too small for worth-while statistical 
survey We are under the impression 
that m at least 10 to 20 per cent of chil- 
dren’s knee joints will present this space, 
and probably no more than 5 per cent of 
adult shoulder joints In practically every 
case, the articular space was outlmed bi- 
laterally in the knee joints of children, 
uhereas contrariwise, none was amenable 
to roentgenographic demonstration bi- 
laterally in the adult shoulder joints 
This latter finding is probably due to the 
relatively few cases observed 

CASE REPORTS 

Case 1 A S , a 17-year-old male, was 
mjurcd in a football game and examined 
the same day The provisional clinical 
diagnosis was possible fracture of the right 
clavicle Roentgenographic examination 
disclosed no demonstrable evidence of 
fracture, subluxation, anomaly, or osseous 
pathologic changes about the bones com- 
prising the right shoulder girdle The left 


shoulder girdle presented essentially analo- 
gous findings except for visualization of the 
true articular space, which was approxi- 



Fig 3 The dark fissure paralleling the humeral 
head border is sharplj defined and of relativel) 
narrow width 

mately 2 0 cm in length, and paralleling 
the convex apposmg surface of the humeral 
articular head It averaged 1 0 mm m 
width Close questioning relevant to any 
recent or antecedent injury, disease, etc , 
of this shoulder joint, ehcited no positive 
information, and physical examination 
showed no evidence of anatomic or physio- 
logic disturbance (See Figs 2- A and 2 -B ) 
Case 2 R S , aged four years, male 
The chief complamt was inability to extend 
the right leg due to pain in the knee joint 
He presented a history’' of having fallen 
upon this knee, one week prior to the 
roentgenographic examination The pain 
had become slightly but definitely in- 
creased in severity’ Localized tenderness 
was ehcited over the tibial tubercle 
Roentgenographic examination of both 
knee joints revealed minimal, but definite, 
roughenmg of the tibial apophysis, left 
tibia, compatible with a diagnosis of early 
osteochondritis (tibial apophysitis of Os- 
good-Schlatter) There was no definable 
imohement of the articular space, but 
curiously both knee joints presented visuali- 
zation of the medial half of the true 
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articular space of approximately equal 
clarity and width An attempt at visuali- 
zation of the medial semilunar cartilage 
was unsuccessful, possibly due to the 
attendant pam and involuntary spastic 
resistance (See Figs 1 -A and 1 -B ) 

Case 3 W R , male, 37 years of age 
There was a history, essentially that of 
trauma by a falling ladder, against the 
lower right scapular region No cluneal 
signs of fracture were definable Roent- 
genographic examination of the right 
shoulder joint uas essentially negatne 
with particular reference to fracture and 
subluxation The opposite control shoul- 
der presented no abnormal findings As 
illustrated m Figure 3, there was excellent 
visualization of the articular space of the 
right shoulder joint, there being a cres- 
centic dark fissure, of approximately 2 0 
cm in length and 0 5 mm in width 

Other cases ha\e been noted in the knee 
joints of children but presented no further 
additional diagnostic appearances or 
changes than that described abo\e It 


is to be noted, that the roentgenograms 
were obtained, by three different technics, 
namely, non-screen, in children, screen 
technic in the adolescent shoulder, and a 
Potter-Bucky diaphragm in the adult 
shoulder In the shoulder examinations, 
best results were obtained with the hu- 
merus in the position of rest, namely, mid- 
external and internal rotation It is possi- 
ble to mask the articular space visualiza- 
tion by excessive rotation of the humerus, 
and tins might possibly account for the 
infrequent visualization, in the routine 
shoulder examination 

To date, we have been unsuccessful m 
visualizing the true articular space in other 
joints, and it seems strange that we have 
been unable to accomplish this, particu- 
larly in regards to the hip joint 
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CONCURRENCE OF OSTEOGENIC SARCOMA IN TWO SISTERS 

By E A POHLE, MD,PhD,W D STOVALL, M D , and H N BOYER, M D , 

Madison, Wisconsin 

From the Department of Radiology and Physical Therapy and the State Laboratory of Hygiene, 

University of Wisconsin Medical School 


JljlN February, 1936, two sisters, one 3 and 
one 11 years of age, were referred to the 
Department of Radiology with the 
diagnosis of osteogenic sarcoma for roent- 
gen deep therapy following operation A 
renew of the literature revealed that, last 
year, Roberts and Roberts (2) were perhaps 
the first to report the occurrence of osteo- 


became lame Roentgenograms taken by 
the attending physician at home (Fig 1) 
were interpreted then as osteomyelitis 
This film, as well as another (Fig 2), taken 
on Jan 16, 1936, one day previous to ad- 
mission to the hospital, shows mottlmg of 
the lower end of the femur with definite 
bone destruction, and an irregular laying 


Fig 1 Roentgenogram taken on Jan i , 193G 

Fig 2 Roentgenogram taken on Jan 16, 1936 (Both films were rather light and consequently do not 

show the pathology as clearly as Figure 3 ) 


genic sarcoma m three members (one 
brother and two sisters) of the same family 
As these authors state, the development of 
sarcoma m successive generations (3) and 
m umoval twins has been described (1) 
Consequently, we thought that it would be 
of interest to record our observation in the 
literature 

Case 1 Be R , X-ray No 5,346, a 
3-year-old white girl, was admitted to the 
orthopedic service (State of Wisconsin 
General Hospital) on Jan 17, 1936, with a 
painful sw elhng just abo\ e the right knee 
Three weeks before admission the child had 
fallen on the right knee and a week later 


down of new bone m the soft tissue Dur- 
ing the next two weeks the pam and swell- 
ing increased gradually 

Physical examination was negative ex- 
cept for the right leg, there was a hard, 
fusiform tumor mass at the lower end of 
the femur The child had a flexion de- 
formity of 20 ° at the knee, with a further 
range of 30°, w-hicli was pamless Roent- 
genograms of the knee showed both a de- 
structne and a productive bone lesion m 
the lower end of the femur (Fig 3) The 
tumor had imaded the soft tissue and 
there were areas of calcification in the 
imaded region Roentgenograms of the 
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Tig 3 Roentgenogram taken on Jan 17 1930 
Mottling of the loner end of the femur with an area 
of bone destruction is present There is marked 
periosteal reaction w ith new bone laid down lrregu- 
larlj in soft tissue 



Fig 4 Photoir Tegram of No 6346 The tu- 
mor is highly cellular contains giant nuclei highly 
anaplastic cartilaginous elements with mucoid ma- 
trix and is very vascular The structure of the 
tumor vanes considerably some sections contain 
giant spindle cells with abundant myxofibromatous 
stroma whereas other sections are composed of 
closely packed large hyperchromatic nuclei and 
very little stroma There are many atypical mi- 
totic figures One section contains considerable 
osteoid tissue and calcific deposits Diagnosis 
osteogenic sarcoma (osteolytic type) 



Tig 5 Roentgenogram taken Dec 30 1935 
There is a dcstructne bone lesion of the lower two 
inches of the ulna involving not onlj the lower 
shaft but also the epiphyseal cartilage Penosteal 
new bone formation is noted on the radial side of 
the ulna with medullarj destruction soft tissue 
tumefaction and mtasion on the distal end of 
the ulna 

chest, skull, and long bones did not reveal 
any pathologic changes, laboratory find- 
ings were not significant 

Biopsy was done on Jan 24, 1936, 
frozen sections showed an osteogenic sar- 
coma (Fig 4) Amputation just below 
the hip was performed immediately, this 
was followed by a senes of x-ray deep 
therapy treatments over the stump and 
right inguinal region from Feb 12 to 21, 
1936 

Case 2 B1 R , X-ray No 5,337, an 
11-year-old white girl, the sister of Case 1, 
was admitted to the orthopedic service of 
the State of Wisconsin General Hospital 
on Jan 11, 1936, with a history of a small 
swelling of one month’s duration on the 
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ulnar side of the right wrist It was pain- 
ful only when bumped or touched firmly 
The family physician had been consulted 



I ig G Photomicrogram of No 5337 This tu 
mor is essentially similar to the previously de- 
scribed neoplasm the sections show a highly ma- 
lignant neoplasm The tumor is very cellular and 
shows considerable nuclear pleomorphism and 
many mitotic figures The nuclei van consider- 
ably m size and shape — some are spindle form, 
some ovoid, and a few are very large and irregu- 
lar — and most of them contain large nucleoli 
Some large nuclei contam as many as three nucleoli 
There is quite an abundant fibrillar stroma, and m 
the less cellular areas the stroma is in the form of 
ribbon like bands of collagen or hyaline material 
The shapes of the cells are too numerous to de- 
scribe however, spmdle forms predominate, a 
few multinucleatcd giant cells arc seen Several 
islands of osteoid tissue and a few areas of so-called 
osteoid edema are encountered A few of the less 
cellular areas suggest prc-osscous connective tis 
sue Some of the fragments contain areas of ne 
crosis Diagnosis osteogenic sarcoma (ostcoly tic 
type) 

two weeks after the onset A roentgeno- 
gram was taken on Dec 30, 1035, and a 
biopsy done on Jan 12, 193G The roent- 
genogram (Fig 5) showed a destructive 
bone lesion of the lower 2 inches of the 
ulna, involving not only the lower shaft, 
but also the epiphyseal cartilage Perios- 
teal new bone formation w as noted on the 
radial side of the ulna with medullary 
destruction, soft tissue tumefaction, and 
invasion on the distal end of the ulna 
3 he arm was placed m a cast and no in- 
crease in size of the swelling could be noted 
i urmg the mterv al betw een onset of 
symptoms and admission to hospital 



Fig 7 Roentgenogram taken Jan 13, 1936 
There is a fracture of the lower end of the right 
ulna, with floating epiphysis, also there is con- 
siderable bone atrophj of the carpus 


When the pathologist returned a diagnosis 
of highly malignant sarcoma (Fig 6), the 
child was referred to the University 
Hospital 

Physical examination was negative ex- 
cept for the right forearm There was a 
moderate, uniform swelling over the dor- 
sum of the wrist and low'er forearm An 
incompletely healed incision over the lower 
end of the ulna was present and draining 
slightly 6 

Roentgenograms taken Jan 13, 1936, 
showed a fracture of the lower end of the 
right ulna, with floating epiphysis, and 
considerable bone atrophy of the carpus 
(Fig 7) Roentgenograms of the tibia 
snowed deviation in contour of the right 
tibia at its proximal end There was a 
slight bulging of the cortex, u hich appeared 
roughened m this area, but no definite 
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bone lesion was seen Bone atrophy was 
present in both Roentgenograms of other 
bones and the chest were negative Labo- 
ratory findings were irrelevant On Jan 
24, 1936, amputation of the right arm at 
mid-humerus was done This was followed 
by a senes of x-ray deep therapy treatments 
over the stump and nght axilla from Feb 
7 to IS, 1936 

COMMENT 

We do not wish to deduce from this single 
observation any conclusions leadmg to a 
hypothesis or theory regarding the genetic 
ongin of malignant tumors, or as to the rdle 


of any other factors which may be involved 
in the appearance of sarcoma m members 
of the same family of the same generation 
It is the ranty of this occurrence which led 
us to publish our expenence 

Note Since the wnting of this report, 
child Be R (Case 1) has developed metas 
tasis in the nght upper lung (Roentgen 
examination of the chest on Sept 2S, 1936 ) 
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COLOSPASM ITS ROENTGEN DEMONSTRATION AND DIFFERENTIATION 

By A GALAMBOS, MD, 1 and W MITTELMANN, M D , New York City 


==sHE term “colospasm” should designate 
certain spastic manifestations of the 
™ colon which affect any of its seg- 
ments It is not a disease but merely a 
symptom which is undetectable except by 
its vray demonstration “Colospasm” 
denotes only a roentgen diagnosis, regard- 
less of any clinical correlation 


Similar x-ray findings have been de- 
scribed and correlated with “mucous co- 
litis” (Crane) and found pathognomonic, 
although convincing proof is still lacking 
“Mucous colitis” is synonymous with the 
“irritable colon” (Bargen), the “unstable 
colon” (Kantor), and the “mucous co- 
lopathy” (Barker), among many others 




Ttg 1 The} colospasm ” typical x ray demonstration (A) Note the thread- 
like maximnllj contracted spastic transverse colon throughout Us length (SI the 

th ?, ma T al SPaSm ]S restnctcd “> the d^ pomouofSc 

SS 1,Sted by B y kcr also by Crane The 

orjv Cit\ ronncrij associate in medicine, Royal Proper understanding 1 and interpretation 
ungamti Cnucmt, ol Sconces Budapest. Hungary _ of this relatll ely frequent roentgen Sign IS 
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Tig 2 Spasin of the trnnstersc and descending 
colon Note the sudden inception and tennma 
lion of the spasm Diagnosis acute peptic 
ulcer without neurotic components 

important and its differentiation should be 
stressed 

The literature on this topic is very mea- 


ger and confusing Crane, who first called 
attention to this \-ray sign, states that “it 
suffered a curious and extraordinary neg 
lect at the hand of both the internist and 
roentgenologist " This must be true, in 
view of the fact that this x-ray sign has 
been described only as recently as 1927 
In spite of this fact, and though in appar- 
ent contrast thereto, the disease itself is 
extremely frequent Kantor emphasizes 
that the “unstable colon” is one of the most 
common and disabling diseases encoun- 
tered in medical practice ” This apparent 
contrast between the actual frequency of 
the disease and its erroneous classification 
and confused interpretation in the litera 
ture, as well as its neglected \-ray study, 
until late, is indeed quite striking In 
the introduction of her writing on the 
“unstable colon,” S M Jordan likewise 
refers to the state of “confusion which ex- 
ists at present in the minds of most physi 
cians in regard to the term ‘irritable’ or 
‘unstable colon’ and its relationship to 



Fig 3 6 

. r-nir,n mth interpolation of a banum filled segment of 

Fig 3 ]ze ^ r \7 0 °\he dScndmTcolon Note small 24 hour gastnc res, due Diagnosis double cancer of 

the C s S tomach (operation) Patient .w m a highlj neurotic male Note the abrupt onset of the 

Fig 4 Spastic narrowing oi me 
incomplete spasm 


Tig 5 Fig 6 

Fig 5 Spasm of the proximal third of the transverse colon Note the sudden transition The control 
film shows normal configuration A neurotic patient suffering from recurring duodenal ulcer 

Tig 0 Spastic narrowing and segmented filling of the descending colon over a circumscribed small area 
The sudden onset the cun ed shape and reduced width of the viscus resembles an appendix with a wide 
lumen Diagnosis chronic duodenal ulcer 


neurosis, etc ” Crane emphasizes with 
inspired and polemical pathos the great con- 
fusion concerning this topic, the poly- 
pragmasia in reference to the clinical 
terminology, m contrast to the scarcity of 
intelligent description and confusing clinical 
interpretation of the disease, and still more 
so, the failure of its roentgenologic approach 
The loose, injudicious use of the term 
“colitis,” in any connection relative to an 
actual or assumed functional abnormality, 
is so misleading, confusing, erroneous, and 
unscientific that the frank and straight- 
forward suggestion of Sidney A Portis, 
who emphatically recommends that “the 
word ‘colitis’ should be deleted from medi- 
cal literature, unless there exists an actual 
organic imoivcment of the large bowel,” 
should be met with general approval 

The contradiction and confusion are 
dramaticalh demonstrated b) the fitting 
elnracten7ation of Crane “notwithstand- 
ing centuries of extcnsn e clinical observ a- 
tion, the present-da) authorities show 
interesting differences of opinion and often 



Fig < Spasm of the distal portion of the trans- 
xcrsum its failure to fill its middle portion is pos- 
siblx due to pressure from the spine Note that 
this illustration is a rexerse 

betw'een-lme evidence that the writers 
have had very limited personal experience 
with cases of this disease ” In other 
words, a disease, generally hnowm for a long 
time under i anous terms, in spite of this 
frequency was barely understood by the 
individual obsener The new names and 
synonyms applied tried to cover the ignor- 
ance underneath, but failed to clear the 
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I'ig S Spastic narrowing of a redundant mass 
of the descending colon o\er a circumscribed area, 
in sharp contrast to the wide lumen of the other 
part of the colon 


faulty conception In spite of its fre- 
quency, Crane states "In various other 
well-known works, medical, surgical, and 
diagnostic, mucous colitis is either not 
mentioned or else dealt with so briefly and 
in such general terms as to be without 
value ” 

Bargen, assailing the vagueness of the 
term “colitis,” states “When the term 
‘colitis’ is applied only to infectious and in- 
flammatory lesions of the large intestine, 
untold physical and mental anguish and 
suffering will be eliminated ” 

“Mucous colitis” or any of its variants, 
in spite of the fact that they are termed 
“colitis,” is not a genuine colitis In fact, 
such terms not only fail to signify a true 
inflammation of the colon, but they do not 
even represent a functional disease of it, 
because they are primarily parts of a gen- 
eral bodily state (Barker), the enteropathy 
being associated with a neuropathic con- 
stitution Bargen sees the primary cause 
of a mucous colitis m the patient’s make- 
up According to Fnedenwald, Feldman, 
and Rosenthal, the instability of the ner- 
vous system prepares the patient for the 



A » 

, , Ml The descending portion shows a linear spasm (B) shows a corb- 

Fig 9 Spasm m the duw cnu^ n£n ous typc ?Juff er5 from a duodenal ulcer located at a h.gber 

p soasm .rauLUL 


screwlike spasm 
segment 
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condition P W Brown equally con- 
demns the use of the term “colitis, and 
similarly subordinates the same to a bodily 


by no means pathognomonic of this condi- 
tion, as will be shown later 

(D) The string-sign is supposed to repre- 



Fig 10 Linear spasm of the terminal ileum Control shows normal coil Ob- 
scure abdominal pain reliet ed b> anti malarial treatment 


condition Hurst significantly states, in 
discussing the problem of “colitis” that, 
“No diagnosis is made more frequently and 
with less justification ” 

The confusmg and misleading facts and 
factors in this problem-complex, with a 
few suggestions for their correction, m 
my opinion, could be summed up as fol- 
lows 

(A) “Mucous colitis” (colitis mucosa) and 
all of its variant names actually intend to be 
used for, and should be identified as “mu- 
cous colic” (colica mucosa) 

( B ) Colica mucosa is well known as the 
classical manifestation of the -\agotomc 
condition It is only one symptom, one 
localization of that general status, or bod- 
il) state, and in itself is not a disease stn 
generis, and should be so understood and 
correlated 

(O The “string-sign" has nothing to 
do with “mucous colitis” , it is rather the 
x-w demonstration of colica mucosa, but, 
while colica mucosa has the string-sign as 
its x-rn demonstration, the stniig-sign is 


sent the maximal contraction of the colon 
of spastic origin The term “colospasm” 
is, consequently, more suitable and de- 
scriptive for the spastically contracted 
colon Any other maximally narrowed 
lumen of the colon or even of the small in- 
testine, due to any cause, organic or m- 
orgamc, such as an extrinsic compression or 
an intrinsic encroachment upon the lumen 
by a tumor, granuloma etc , is or may be 
designated by the term of “string-sign,” as 
applied by Kantor for the narrowed ileal 
coils m case of “terminal ileitis ” “Colo- 
spasm should not only designate a con- 
tracted, maximally narrowed lumen, but 
one caused by spasm only, excluding any 
organic origin Colospasm is the term for 
a purely roentgen manifestation, not hav- 
ing any reference to the clinical side, cause, 
or interpretation of the case 
t (-E) Because all of the synonyms for 
mucous colitis” are confusmg, mislead- 
ing, misrepresenting, and unnecessary, they 
should be discarded altogether 

(F) Mucous colitis” proper, in suitable 
eases, could be better replaced by the term 
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Tig 11 Fig 12 

^ tiff 11 Spasm of the terminal ileum Note the rtigal outline Incidental findings in a seemingly health} 

Fig 12 Spasm of the terminal ileum Dotted appearance of the external outline Note the crossing 
with the appendix Simultaneous colonic spasms were noted Diagnosis duodenal ulcer 


‘‘catarrhal colitis,” which refers to the 
appropriate, mild cases of inflammation of 
the colon 

THE CHARACTERISTIC FEATURES AND THE 

DIFFERENTIATION Or THE “COLOSPASM” 

(1) The spastically contracted colon, in 
well-defined cases, produces a sharply out- 
lined, straight or slightly irregular, very 
rarely spiral, linear marking, a long, thin 
“string” or thread of a hair-pm thickness, 
generally resembling a visualized lumen of 
an average, or still more appropriately, a 
narrow, atrophic appendicular lumen, the 
contraction, however, usually extending 
over a much greater length In less pro- 
nounced cases the contracted lumen is 
thicker, heavier, and less characteristic, 
it may be interrupted, dotted, conical, or 
slightly feathery, but the latter is excep- 
tional Haustral markings and mnerfolds 
are completely missed The points of 
import, in reference to the more proper 
designation by “colospasm,” as against the 
“string-sign,” were discussed above 


(2) In rare cases, the contraction may 
affect any segment of the colon, or only the 
terminal portion of the ileum at its cecal 
juncture, or some part of the duodenum, 
and m extremely rare cases even the ap- 
pendix The location over either the 
transverse or the descending colon, or 
both, is most frequent While the process 
extends as a rule over a larger stretch of 
the colon, generally a third or a fourth of 
its entire length is affected, at times, the 
spasm remaining restricted to a stretch of 
a few inches only 

(3) The spasm has a very definite shift- 
ing character, as a result of which a spastic 
contraction over the middle portion of the 
transversum may alternate, after a few 
hours, with a similar contraction over the 
descending colon, with or without a simul- 
taneous disappearance of the former 

(4) The spastic contraction is never 
followed by a concomitant or compensa- 
tory reaction in the dynamics of the proxi- 
mal portion, as is the case m cardiospasm 
or even in a long-continued pylorospasm 
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Tig 13 Post defecation film of the colon Note in ( A ) the tapering start 
in the distal segment of the trans\ersum in (3), the sharplj angulated course of the 
aboral portion of the trans\ersum, in (C) the rather unusual pattern of the haustral 
markings In all three films after the c\acuation of the bulk of the opaque material 
some of the remnants visualize the mucosal rugal outlines in a more or less complete 
fashion Additional spastic or other functional factors maj superimpose the pic- 
ture, as m (B) 


age and propulsion of the intestinal con- 
tent, because, irrespective of the com- 
pleteness of the tonic closure of the lumen, 
it is always of a temporary nature only 
Consequently, the eolospasm is not indica- 
te c of a permanent or fixed anatomic 
impairment, not e\ en of a permanent func- 
tional derangement In its presence, no 
typical, compensator} , nor consecutn e 
changes of an> nature are expected to 
follow 


it may co-exist w r ith or accompany any 
primarily existing organic disease, tumor, 
etc , anywhere in the abdomen, conse- 
quently, while the eolospasm as such is 
always of good prognosis, its presence, for 
the latter reason, still does not necessarily 
impi} a good prognosis 

(6) The colonic spasm, as evidenced on 
films after the barium meals, disappears as 
soon as the opaque material is adminis- 
tered by rectal enema, proving that the 
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Fig 14 Fost-dcfccational films — various pat- 
terns 


direct cause for the narrowing of the lumen 
is not to be looked for m anatomic struc- 
tural changes (stricture, compression, in- 
filtration, encroachment, etc ) 

(7) Spastic contractions over the colon 
are often associated with spasm encoun- 
tered in other parts of the alimentary canal 
(esophagus, stomach, duodenum, ileum, 
appendix), or even over the gall bladder, 
proving that the spasm represents a gen- 
eralized, systemic reaction of the indi- 
vidual 

(8) Colospasm may be considered as an 
expression or stigma of a neurogen or 
psychogen disposition, if the individual 
happens to suffer, among other things, 
from intestinal disorder, the syndrome- 
complex often but not necessarily is “eoJica 


mucosa Colospasm may be present in 
the latter condition, but also in the absence 
of any vagotonic symptoms or even ab- 
dominal complaints, merely as a graphic 
demonstration, or a stigma of a psycho- 
neurotic condition Furthermore, colo- 
spasm is often demonstrated as an inci- 
dental finding, as a secondary accompani- 
ment to any abdominal organic disease 
(such as cholelithiasis, appendicitis, peptic 
ulcer, carcinoma, etc ), with or without a 
neurotic base 

(9) "Mucous colitis” is identical with 
"catarrhal colitis,” but with none of its 
synonyms This condition, as its name 
indicates, designates an actual, though 
mild inflammation or a catarrhal condition, 
the catarrhal or the inflammatory product 
being “mucus ” The term does not reflect 
upon the etiology, pathology, or even the 
cluneal terminology of the underling 
condition Any inflammation or ulcera 
tive process (dysentery, ulcerative colitis, 
tuberculosis, etc ) m its mildest form, or at 
its earliest stage, while the mflammatoiy 
product is only mucous (without blood, 
pus, or tissue debris), but only until such a 
stage, can be called "mucous” colitis 
The \-ray demonstration of the under- 
lying condition reveals pictures different 
from the ones known for colospasm, or 
known as "strmg-hke ” Although the 
mildest form may approach the normal, 
its regular roentgen manifestation may 
present certain changes, especially in refer- 
ence to the haustrataon The latter may 
be lessened, smoothed, “ironed-out”, it 
may be irregularly shaped or spaced, or 
serrated (fibrillation), with an appearance 
recalling a jejunal shape The shape may 
be described as mottled, spotted, marbled, 
beaded, ragged, shreddy, distorted, flecked, 
ribbon- or band-hke, with a variance in the 
depths of the intrahaustral clefts, etc. 
The picture does not reach the typical, un- 
haustrated, sausage-shaped appearance of 
the non-specific ulcerative colitis The 
differentiation from the maximally nar- 
rowed, spastic colon, the picture of “colica 
mucosa,” should not occasion any diffi- 
culty The case is clinically a colitis of a 


Fir 15 Post-defecation film m a highlv neurotic individual In (A) excepting the cecuni and the rec- 
tosigmoid the entire colon shows a silhouette of its rugal markings In (B) the rugal outline of the rectum is 
visualized 


milder degree, as often encountered, de- 
veloping after a long-contmued abuse with 
cathartics The mucus recovered in the 
feces elicits, microscopically, signs of true 
inflammation, with the presence of white 
blood cells ensheathed in the mucus 

(10) “Colica mucosa” (mucous colic) is 
a ‘ neurosis with visceral manifestations” 
(Crane) Osier defines the true mucous 
colitis as ‘ a secretion neurosis of the large 
intestine, met with particularly in nervous 
and hysterical patients ” In Fneden- 
wald, Feldman, and Rosenthal’s character- 
ization, "when the balance between the 
two sets of nerve fibers is interrupted, in 
that there is overstimulation of the para- 
sympathetic system or inhibition of the 
sympathetic, secretion of mucus and pain- 
ful spasm may occur ” 

Cohca mucosa represents no inflamma- 
tion, and the large amount of mucus de- 
tected m the feces shows no signs of any 
inflammation White blood cells are ab- 


sent ‘‘It is not catarrhal, although it is 
characterized by the discharge of large 
quantity of mucus” (Crane) The disease 
is primarily a neuropsychosis, the intes- 
tinal localization being of symptomatic 
significance only In vagotonic condi- 
tions, sudden, painful abdominal attacks, 
with the discharge of large amounts of 
pure, glassy mucus, often giving a tubular 
innercast of a colonic segment, is the fea- 
ture of the disease The mucus can either 
be mixed with or only coiner the fecal 
matter, or it can be ejected without any 
fecal admixture It can be loose or tena- 
cious, its water-suspension indicating its 
true shape and extent 
Its x-ray demonstration, as pointed out 
by Crane, in 1927 (he termed it “mucous 
colitis,” but intended to designate “mucous 
colic”), is that of a “string” shape, morpho- 
logically identical with the authors’ “colo- 
spasm ” The “string-sign” is the x-ray 
manifestation of the “cohca mucosa,” 
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mucosa ” Colospasm may be present in 
the latter condition, but also in the absence 
of any vagotonic symptoms or even ab- 
dominal complaints, merely as a graphic 
demonstration, or a stigma of a psycho- 
neurotic condition Furthermore, eolo- 
spasm is often demonstrated as an inci- 
dental finding, as a secondary accompani- 
ment to any abdominal orgamc disease 
(such as cholelithiasis, appendicitis, peptic 
ulcer, carcinoma, etc ), with or without a 
neurotic base 

(9) “Mucous colitis” is identical with 
“catarrhal colitis,” but with none of its 
synonyms This condition, as its name 
indicates, designates an actual, though 
mild inflammation or a catarrhal condition, 



Tig 14 Post defecational films — various pat- 
terns 

direct cause for the narrowing of the lumen 
is not to be looked for in anatomic struc- 
tural changes (stricture, compression, in- 
filtration, encroachment, etc ) 

(7) Spastic contractions over the colon 
are often associated with spasm encoun- 
tered m other parts of the alimentary canal 
(esophagus, stomach, duodenum, ileum, 
appendix), or even over the gall bladder, 
proving that the spasm represents a gen- 
eralized, systemic reaction of the rndi- 

Colospasm may be considered as an 

(8) <-oio P 0 f a neurogen or 

expression ^ o the individual 

psychogen disposition^^ ^ 

happens ^ ^orfer, the syndrome- 

rpSbnt not necessarily, cohca 


the catarrhal or the inflammatory product 
being “mucus ” The term does not reflect 
upon the etiology, pathology, or even the 
clinical terminology of the underlying 
condition Any inflammation or ulcera 
tive process (dysentery, ulcerative colitis, 
tuberculosis, etc ) in its mildest form, or at 
its earliest stage, while the inflammatory 
product is only mucous (without blood, 
pus, or tissue ddbns), but only until such a 
stage, can be called “mucous” colitis 
The x-ray demonstration of the under- 
lying condition reveals pictures different 
from the ones known for colospasm, ° r 
known as “strmg-hke ” Although the 
mildest form may approach the normal, 
its regular roentgen manifestation may 
present certain changes, especially m refer- 
ence to the haustration The latter may 
be lessened, smoothed, “ironed-out”, « 
may be irregularly shaped or spaced, or 
serrated (fibrillation), with an appearance 
recalling a jejunal shape The shape may 
be described as mottled, spotted, marbled, 
beaded, ragged, shreddy, distorted, flecked, 
ribbon- or band-like, with a variance m tne 
depths of the mtrahaustral clefts, etc - 
The picture does not reach the typical, un- 
haustrated, sausage-shaped appearance of 
the non-specific ulcerative colitis The 
differentiation from the maximally nar- 
rowed, spastic colon, the picture of “cohca. 
mucosa,” should not occasion any diffi- 
culty The case is clinically a colitis of a 
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although patients, especially neurotics, 
may manifest similar colonic pictures, even 
without colica mucosa 

The vagotomc, the maximally over- 
active colon, m its paroxysmal, colicky 
attack, assumes the shape of the over- 
stimulated, maximally hypertonic or spas- 
tic colon, which is the customary roentgen 
manifestation of the clinical condition m 
question, nevertheless, the “colospasm” 
or the “stnng-like” colon is not pathog- 
nomonic of the mucous colic, because it 
may often be encountered without any 
counterpart in the clinical picture 

Exactly identical pictures are rather 
common findings, as secondary concomi- 
tant symptoms, m various abdominal 
organic lesions, in which the r61e of the 
nervous system is of little importance I 
have occasionally found this colonic spasm 
m the presence of cancer of the stomach 
peptic ulcer, cholelithiasis, appendicitis,' 
etc , without clinical symptoms related to 
the colon 

Conditions which Roentgenologically may 
Resemble Colospasm "—From the roent- 
gen diagnostic point of view, the picture of 
colospasm should furthermore be differ- 
entiated from the empty colon, from the 
post-defecational picture, from the tumor- 
borne filling defect, from the roentgen 
demonstration of the ulcerative colitis, fnd 
from the picture of the failing filling be- 
tween two barium columns 

(A) The pmture of the empty colon 
more correctly the segment void of opaque 
material, either because the barium has not 

zr, *v“ yet ° r <** the bZZ 

has already passed rt, ,s characterized by 

S7 T\ The sesment 15 

hzed The transition into the banum- 
contammg gut may be abrupt or gradual 

ture m S lape ° f a COnical or tapering pi C - 
ure, more so in the aboral portion m winch 

mtoT^ feCal matter 

seZL T f laStlC or sohd “ass Any 
empty o r °i 1116 00100 may prove to b e 
Son h T me S °' but 3t 35 rat her un- 
umns it . b ° Veen f two banum-filled col- 

tl«e Visual aSx"^ ^ ° f 
snr A maximal spastic 


contraction, an organic or filling defect, 
producing complete obliteration of the 
lumen, may mislead m differentiation and 



neiSu C 20 maJ e nid f z. UlC Y at \ Ve C ° 1,tlS m a 

shows a circular 1m. rcctB! enema 
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Tig 1G Fig 17 

Tig 10 Post dcfccational film, ns obsened immediatelj after an en masse (Holzknecht) movement after 
operation for terminal ileitis 

Tig 17 Post defecation film — an unusual pattern — with small irregular barium fragments nearlj uni 
forml) scattered throughout the colon Case of terminal ileitis 



Fig 18 F>S 19 

Fig 18 Post defecation film in an individual with patent valves of Bauhin after a barium enema The 
hanum filled small intestines are uninfluenced by the defecational act the colon is emptied completely 
the impregnation of the folds renders their visualization nearly as complete as seen after a routine folds- 

technic , . £t«« unncital noftpm n f iT~r*»cnilnr hnllstratlOQ W Patient With rnnd inn f tnn 


the distal 
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reading and evaluation of the picture of the 
aboral colon segment 

The Post-defecatwnal Picture — It (1) re- 
fers to the previously banum-filled seg- 
ment, (2) affects usually the terminal 
colonic portion, (3) is visualized only after 
defecation, (4) is, as a rule, not “stnng- 
like,” as in spasm, not sausage-shaped, as 
in severe colitis (although it may resemble 
it after incomplete evacuation), is rarely 
completely void of barium remnants, as 
the empty colon is, is not irregular, 
“worm-eaten,” short stretched, as m the 
case of tumors Rather, it unfolds the 
picture of the mucosal foldings in minute, 
feathery appearance 

(C) Carcinoma or other malignant tu- 
mors, as well as various granulomas, en- 
croaching upon the lumen of the gut, may 
produce a concentric or an eccentric nar- 
rowing The area of the involvement is 
not extensive, its penetrating depth vanes, 
and the visualized lumen is marked by an 
irregular outlme (base and edge) The 
transition into the healthy tissue is a grad- 
ual one, rarely abrupt The irregular fill- 
ing defect is identical on all the films, re- 
gardless of the way in which the opaque 
material has been administered (rectal or 
oral), as one would find in anatomically 
fixed lesions Development of a com- 
pensatory hypertrophy with a secondary- 
dilation of the proximal portion completes 
the picture The clinical aspect is that of 
a malignant tumor The proper recogni- 
tion and evaluation is all the more impor- 
tant, because carcinoma of the colon may 
simultaneously produce colomc spasm, and 
either of them may be multiplex 

(D) The picture produced by the ulcera- 
tive colitis is of an anatomically fixed 
shape, nearly identical on all the films It 
affects the diseased area in its entirety, 
the changes being most severe, as a rule, in 
the distal portion Its extent, affecting 
usually a large section of the aboral half of 
the colon, vanes The diseased area is, in 
the well-marked case, unhaustrated, ngid, 
pipe-like, or sausage-shaped, with a uni- 
formly reduced diameter of the lumen, 
which, however, even m the most severe 



Fig 23 Filling defect, more precisely a failure 
to fill, with Irregular, though not ulcerated, outline 
of the hanum shadow due to failure of filling of 
the segment, after two successive barium intakes 
(24 and 6 hours, respectively) 

cases, does not even approach the thin and 
stnng-like appearance of the colospasm 
The case clinically is that of a severe colitis 
(is) Very rarely an interesting, in fact, 
a puzzlmg, filling defect of the colon may 
be encountered In reality, it is not a 
“filling defect”, it is rather a “failing fill- 
ing” of a certain segment of the colon, due 
to conditions created by two successive 
barium meals, several hours apart, when 
the head of the second filling had not as yet 
reached the tail of the first filling, leavmg a 
short stretched segment of the colon un- 
filled The picture can be further ob- 
scured or rendered misleading by the dis- 
covery of some small barium remnants or 
flecks, harbored m the folds or m the lumen 
of this unfilled area The unusual mor- 
phologic appearance may give rise to 
differential diagnostic difficulties, espe- 
cially m the way of excluding spasm or 
tumor-produced filling defect The knowl- 
edge of this fact (the mere awareness of its 
existence), the lack of any pathology m the 



r 'K 21 Fig 22 

Fig 21 Ulcurati\c colitis Note the irregular baustration of the transversum and the sausage shape of 
tnc descending colon Note its relative width, contrasting spasm 

Tig 22 Cancer of the sigmoid in a joung girl aged 20 years (operation) Irregular filling defect of 
circular shape and of moderate extent and depth 


tal portion of the colon, it is not perfectly feathery, infinitesimally minute, and re 
uniform The rectum, sigmoid, and de- tamed m the folds of the mucous mem- 


scendmg colon, rarely the transverse colon, 
after evacuation of the banum-containing 
feces, immediately or soon thereafter show 
certain characteristic features The tran- 
sition of the banum-filled colon transcends 
rather suddenly mto the evacuated seg- 
ment, the shape of the transition is more 
frequently tapering or conical than abrupt 
The emptied segment usually shows bar- 
ium remnants or streaks of its mucous fold- 
ings, m minute, feathery distribution, the 
picture often resembles the one obtained 
by using the fold technic After the bulk 
of the barium mixture has left the lumen, 
some of its remnants impregnating the 
mucosal foldings will be retamed there, 
resulting in a complete visualization of the 
mucosal foldmgs The barium is rarely 
found in the shape of a solid mass or of a 
"string”, it is mostly loose, flocculent, 


brane Diminished size, unhaustrated 
form, beaded or serrated shape, diffusely 
reduced barium content of the colon, lend- 
ing the appearance of a barium “sprinkl- 
ing” only, are by no means rare observa- 
tions 

It may occur that, after a fractional or 
mcomplete defecation, m spite of an ex- 
tensive evacuation, nevertheless, some 
barium mass will remain m the rectum, and 
even m the sigmoid The x-ray film 
should be interpreted m complete aware- 
ness of the history of the previous bowel 
movement The differentiation, espe- 
cially from the "colospasm” in rare in- 
stances, is hardly possible, and m such 
cases the knowledge of the last defecation 
is the sine qua non of the proper interpreta- 
tion of the case These findings should 
not mislead or counterprove the correct 
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j]N RADIOLOGIC routine, natural or 
artificial differences of density must 
exist m order to obtain shadows 
which can be interpreted In operating 
m the usual way, under 50 kv poten- 
tial, rarely is one able to differentiate 
tissues which are of nearly the same den- 
sity Also, the gram of extremely rapid 
x-ray films is always very large and can 
hardly support enlargement The thick- 
ness of the tissues examined is such that 
diffused rays play an important r61e 

When the object to be examined is thin 
and non-dense, it is necessary to lower the 
voltage, ic, to lessen the mean wave length 
of the x-ray beam , which at once gives rise 
to difficulties 

Goby (1913-1925) presented, before L’ 
Academic des Sciences, radiographs of small 
objects and insects taken with soft rays 
His work, although of mterest, did not 
bring about any change in the usual technic 
of x-rays Under atmospheric pressure, ab- 
sorption phenomena prevented Goby from 
making use of the advantages which many 
soft rays afford m differentiating bodies of 
neighboring densities The diffusion of the 
air played an important r61e and, on the 
other hand, enlargements could scarcely 
exceed one-tenth of some diameters 

It was of mterest to try to take radio- 
graphs of more delicate structures than 
those studied by Goby In 1930, Dauvff- 
hers presented a note on radiomicrophotog- 
raphy He was the first to utilize gramless 
photographic plates , the negative thus ob- 
tained could be greatly enlarged Using 
very soft rays he obtained interesting con- 
trasts at a potential of from 7 to 9 kv To 
avoid air absorption, the plate and prepara- 
tion were placed m a special camera 
through which a current of hydrogen was 
passed 

It seems interesting to us to recall briefly 
Dauvilhers’ technic, which we have modi- 



Fig 1 Scheme of the tube (A) Target (B) 
To the vacuum pump (C) Cathode (D) Air 
radiator of cathode, (E) Camera, (F) Window 
with aluminum filter (G) Photographic plate 
(I) Water cooling 


fied slightly He used a tube which he had 
made for crystal analysis It consisted 
of a metallic body for the anode with an inter- 
changeable target bearing four diaphragms 
of variable diameters, shut off by alumin- 
ium windows which could be attached to 
hermetically sealed cameras bearing the 
photographic plates These cameras were 
emptied or filled with hydrogen A pm 
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clinical picture, andfurthermore, the change, 
the advance, and the eventual refilling, re- 
sulting in complete disappearance of this 
peculiar filling defect (provided that suc- 
cessive films are taken at considerable time 
intervals), clears the situation 
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aent surface The enlargement of the di- 
ameters of the apertures was not consistent 
with their resistance The vacuum system 


perpendicular to the axis of the'camera A 
i acuum is obtained in it by means of the 
vacuum system used for the tube This 
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Tigs 2 and 3 The x-ray tube mounted on the oil diffusion pump 


hole central focus was obtained by means 
of a Coolidgc cathode 

The vacuum in the tube was maintained 
during the manipulations by an oil diffu- 
sion vapor pump The potential apphed 
varied between 7 and 8 kv , with a tung- 
sten target and a current of 0 1 ampere , the 
time of exposure did not exceed two hours 
The plates were reinforced with silver in 
order to obtam photographic densities 
which would support greater enlargements 

The preparation is apphed directly to 
the emulsion with a drop of alcohol After 
exposure the preparation is removed and 
the plate is developed and examined under 
a microscope 

By this method Dauvilhers obtained a 
fine radiomicrograph of the pith of elder, in 
which intercellular separations belonging 
to the microscopic skeleton are perfectly 
discernible 

Personal Technic — Interested by Dau- 
vilhers’ work and taking into account all 
the results which might be useful m micro- 
scopic work, we have, since 1931, studied 


this technic and have ascertained that 
while it was relatively easy to radiograph 
botanical sections, it was certainly more 
difficult to obtam the same results with 
animal tissues From the beginning we 
have been handicapped by practical diffi- 
culties, chiefly m the production of plates 
and sensitive emulsions which do not exist 
m commerce, the results obtained are not 
always those desired, and they are not con- 
stant It is difficult to obtam, m a labora- 
tory which does not specialize, a satisfac- 
tory homogeneity of the sensitive layer, a 
good adherence of the gelatine, and above 
all, a regular and sufficient sensitiveness 
The latter is greatly diminished — about 
one-thousandth of that of ordinary com- 
mercial plates, even the least rapid 

It was this lack of sensitiveness and in- 
consistence in the results obtained which 
led us to several modifications in the ap- 
paratus First, we tried to bring the prepa- 
ration nearer to the target, but the small 
apertures of the tube had to be enlarged to 
allow the x-ray beam to spread over a suffi- 
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camera and there are practically no scat- 
tered radiations or absorption by gases 
We have been able to reduce the tune ex- 
posure considerably, from 2 hours (Dau- 
villiers) to 5 minutes At the beginning of 
the research, exposures of 20 hours or more 
were necessary 

RESULTS 

The radiographic images thus obtained 
are sharp and clear We foresee the possi- 
bility of much further progress with 
better vacuum conditions which demand 
some practice , it is necessary to use only a 
thm section and to have a perfect adher- 
ence between the section and the plate 
The image thus obtained is a negative 
one, and this presents the greatest obstacle 
to the histologist who examines it The 
parts which are normally light on the col- 
ored preparation are often dark on the 
plate, and vice versa This particularity 
necessitates a re-education of the eye, 
which we are persuaded can be quickly ac- 
complished In the difficult cases it is easy 
to obtain positive images by photomicro- 
graphs which are much simpler to inter- 
pret 

We have called the images thus obtained 
historadiographs, a name which exactly 
describes the classic microscopic structures, 
except for rare exceptions, and with some 
training, will be mterpretable 

However, some new unforeseen aspects 
have been encountered in colored methods 
Even with very thin sections considerable 
variation in opacity exists, some cellular 
structures absorbing \-rays more than 
others 

We cannot quote all the tissues exam- 
ined, but taking human skin as an example, 
it is possible to state differences of absorp- 
tion with regard to the various parts of the 
epidermic layer 

Peripheric cells of the homy layer are 
extremely opaque and with increasing 
depth the opacity gradually lessens, to 
arrive at a maximum at the level of the 
basal cells This final opacity may be due 
to the pigmentation, but we do not agree 



Fig 7 (lop) Epidermical cancer — remark opac- 

it> of epidermical globe 

Fig S (middle) Photomicrograph of an ordi- 
nary stained section of a lip papilloma 

Fig 9 (bottom) Historadiograph of the same 
section Notice the opacity of keratinous layer 


with this supposition for in the historadio- 
graphs of melamc tumors we do not ob- 
serve any particular opacity of pigmenta- 
tion cells to x-rays Intercellular spaces 
may be seen with unbelievable richness m 
the Malpighi layer Cytoplasm is granu- 
lar and relatively opaque in regard to the 
nucleus, which is completely transparent 
A highly opaque spot exists on the nucleus 
the nucleolus It is probable that the 
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Tig 5 (above) Historadiograpli of cpidcrrmcol 
section negative picture, as observed is dircctlj 
under microscope 

Tig 0 (below) The same lustorndiograph but as 
a positive picture 

leaves of aluminium (which we still employ) 
present many inconveniences, c g , frequent 
perforations in the course of rolling, and 
the utilization of cellophane was unsuccess- 
ful The use of lithium windows (atomic 
number 3) is also to be tested 

The tube which we have made is of 
metal, with a water-cooled tungsten target, 
the air-cooled cathode is supported by a 
glass cylinder similar to Dauvilhers’ The 
difference consists of a cylindrical camera 
soldered to the body of the tube and her- 
metically closed behind, by a metallic disc, 
to avoid fluctuations during pumping, and 
the consecutive perforation of the filter A 
large communication unites the camera and 
the body of the tube, the latter bemg 
mounted on an oil vapor diffusion pump 
The necessary vacuum is obtained about 
thirty minutes after starting, due to the 
high speed of exhaustion The pumping 
stability is perfect, a special security sys- 


tem cutting the current when the water 
fails 

The target of the tube is grounded The 
exposure does not exceed 5 minutes with 5 
kv potential and SO ma intensity 
After exposure, the pumps are cooled for 
30 minutes, and after admitting air, the 
camera is opened The plate is developed 
with the “section” adhering to it During 
the development it is generally easy to de- 
tach the section by rubbing it lightly If 
it is thm enough, the section can be left ad- 
hering to the plate, as it does not hinder the 
examination of the image It is sometimes 
difficult or even impossible to “unstick” it 
The window diaphragm of the camera 
has been specially studied with regard to 
the focal surface and distance of the prepa 
ration The area, which when exposed 
corresponds to a cucle of one centimeter 
diameter, is generally sufficient to cover all 
the section 

When the plate is dry, it is possible to 
examine it microscopically as if it were a 
histologic preparation 

The Photographic Plates — We make the 
plates ourselves, having tried numerous 
lands, nearly all of them have annoying 
grams, even those sold as having none 
The plates are made by Lippmann’s tech- 
nic for interferential photography, which is 
essentially delicate for small plates We 
have made real progress by usmg celluloid 
supports which are easier to manipulate 
The Gevaert Film Company, of Belgium, 
furnishes us with a special Lippmann film 
which gives great satisfaction 

The use of a film allows us to place the 
negative, after exposure, between two 
glass plates jomed by Canada balsam, as in 
histologic preparations 

Advantages of the Method — Thanks to 
our method, we have been able to obtain 
radiographs of sections of animal tissues 
We believe we are the first to accomplish 
this, Dauvilhers having worked on botani- 
cal sections only The result has been 
made possible by very good emulsions and 
celluloid earners, and above all by usmg a 
much softer x-ray beam (5 In’- ) As perfect 
a vacuum as possible is maintained m the 
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camera and there are practically no scat- 
tered radiations or absorption by gases 
We have been able to reduce the time ex- 
posure considerably, from 2 hours (Dau- 
villiers) to 5 minutes At the beginning of 
the research, exposures of 20 hours or more 
were necessary 

RESULTS 

The radiographic images thus obtained 
are sharp and clear We foresee the possi- 
bility of much further progress with 
better vacuum conditions which demand 
some practice , it is necessary to use only a 
thm section and to have a perfect adher- 
ence between the section and the plate 

The image thus obtamed is a negative 
one, and this presents the greatest obstacle 
to the histologist who examines it The 
parts which are normally light on the col- 
ored preparation are often dark on the 
plate, and vice versa This particularity 
necessitates a re-education of the eye, 
which we are persuaded can be quickly ac- 
complished In the difficult cases it is easy 
to obtain positive images by photomicro- 
graphs which are much simpler to inter- 
pret 

We have called the images thus obtained 
historadiographs, a name which exactly 
describes the classic microscopic structures, 
except for rare exceptions, and with some 
training, will be interpretable 

However, some new unforeseen aspects 
have been encountered in colored methods 
Even with very thm sections considerable 
variation m opacity exists, some cellular 
structures absorbing x-rays more than 
others 

We cannot quote all the tissues exam- 
ined, but taking human skm as an example, 
it is possible to state differences of absorp- 
tion with regard to the various parts of the 
epidermic layer 

Peripheric cells of the homy layer are 
extremely opaque and with increasing 
depth the opacity gradually lessens, to 
arrive at a maximum at the level of the 
basal cells This final opacity may be due 
to the r>iementntm« we d 0 agj-gg 



Fig 7 {lop) Epidermical cancer— remark opac- 
ity of epidermical globe 

Fig S {middle) Photomicrograph of an ordi- 
nary stained section of a lip papilloma 

* S ® ( bottom ) Historadiograpli of the same 

section Notice the opacity of keratinous layer 


with this supposition for in the historadio- 
graphs of melamc tumors we do not ob- 
serve any particular opacity of pigmenta- 
tion cells to x-rays Intercellular spaces 
may be seen with unbelievable richness in 
the Malpighi layer Cytoplasm is granu- 
lar and relatively opaque m regard to the 
nucleus, which is completely transparent 
A nighly opaque spot exists on the nucleus 
the nucleolus It is probable that the 
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substances of greater density found in the 
cell are condensed in this area 

If we enter into the pathologic examina- 
tion of the tissue, we shall see, for example, 
that keratinous cells of epidermic globes 
have a remarkable opacity and are much 
easier to discern than by any other method 

Several other phenomena have been ob- 
served which will be explained in collabora- 
tion with histologists 

CONCLUSIONS 

The method enlarges the domain of 
medical histology We believe that we are 
presenting here a new technic which will 
complete the coloration ones We have 
great hopes m its future, for it introduces 
new elements m the physical and chemical 
nature of cellular constituents Absorp- 
tion zones correspond to regions of small 
atomic weight, and vice versa As Dauvil- 
liers has already emphasized, with very 
soft x-rays oxygen will be more absorbant 
than carbon, for example, and any trace of 
sulphur in the preparation will suffice to 
render it opaque 

This new process will make possible in- 
formation on the density of cellular con- 
stituents With the aid of a new chemical 
agent it will be easy to render opaque a 
particular cellular region and to study it 
better, as color does not play a part here, 
the range of useful agents being greater 
and at the same time the technic being 


much more simple, the field of histochem- 
istry will be enlarged 

It will be equally possible by this new 
method to recognize foreign substances in- 
troduced into the tissues, particularly the 
slight penetration by medicaments 
Methods of identification will find m 
this method a new and solid base 

SUMMARY 

A new method to obtain radiographs of 
microscopic sections by use of very soft \- 
rays is presented, it is earned out m vacuo 
Special photographic emulsions are utilized 
which allow greater enlargements The 
images obtained, which are examined mi 
croscopically, have already shown special 
new aspects which wall be of great impor- 
tance m histologic examinations 
5 Rue Boussairolles Montpellier, France. 
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THE BIOLOGICAL MEASUREMENT OF GAMMA RAYS 
IN "EQUIVALENT ROENTGENS" 

By P S HENSHAW, Ph D , and D S FRANCIS, Ph D , New York City 
From the Biophysical Laboratory, Memorial Hospital 


URING the past decade a number of 
attempts have been made to unify 
the methods of measuring x-rays and 
gamma rays Smce both types of radiation 
are used extensively m cancer therapy, it is 
important to be able to express their dos- 
ages m a common unit Even while the 
unification work has been gomg on, the 
range of wave lengths available m the 
therapeutic portion of the electromagnetic 
spectrum has been greatly expanded, thus 
making unification still more important 
Smce the international unit, the roent- 
gen, has been satisfactory for measuring 
x-rays, it is natural that attempts should 
have been made to measure gamma rays m 
the same umt Theoretically, this should 
be possible and the roentgen has been em- 
ployed as the umt quantity of radiation in 
practically all unification attempts 

In general, two methods of measuring 
x-rays and gamma rays m the same umt 
have been employed The first is direct 
and involves a procedure carried out in ac- 
cordance with restrictions imposed by the 
definition of the roentgen 1 The second is 
indirect and is carried out by comparing 
g amm a-rav doses required to produce an 
effect on a test object, living or non-living, 
with x-ray doses of known roentgen value 
required to produce the same effect In 
such a case, the gamma-ray dose is not ex- 
pressed m roentgens, as such, but m what 
has aptly been called “equivalent roent- 
gens” (Failla, 1933) An eqmvalent roent- 
gen may be defined for gamma-ray work as 

1 The roentgen as defined by the International 
Congress of Radiology, in 1928 may be given as 
follows The unit of dose is that quantity of roentgen 
radiation which, when all of the sccondarj electrons 
are utiltzed and the wall effect of the chamber avoided, 
produces mice of atmospheric air at 0° C and 760 
mm mercury pressure such a degree of conductivity 
that one electrostatic umt of charge is measured under 
saturation conditions (See Reference 15 ) 


the quantity of gamma rays which will 
produce the same effect as one roentgen of 
x-rays, x-rays produced at voltages around 
200 kv bemg implied Hence, while the 
eqmvalent roentgen value is dependent 
upon the response of the test object bemg 
used and may vary, it has been hoped that 
some general agreement would be found 
among the values obtained with the vari- 
ous test objects and thus provide a means 
of measuring the two radiations in a com- 
mon umt 

We shall employ the expression roent- 
gens of gamma rays m this report, but it is 
always to be understood that equivalent 
roentgens are meant unless otherwise 
stated 

The direct method of measurement 
would undoubtedly be superior, providing 
satisfactory measurements could be made, 
but almost insurmountable difficulties have 
been encountered Hence, both methods 
have been used and already the literature 
has commenced to accumulate (Table I) 
By examining Table I, it will be seen that 
the results are quite discordant 

With the accumulation of data on this 
subject, there has been a tendency on the 
part of the recent writers to adopt a set of 
standard conditions for measuring and ex- 
pressing gamma-ray intensities m order 
that results obtained by various investiga- 
tors may be compared For this purpose, 
1 cm distance from a point source and a 
filter of 0 5 mm of platinum have been 
used Smce these specifications have been 
satisfactory, we, likewise, will employ them 
and refer to them as standard conditions 
The umt distance of 1 cm was adopted 
mainly because it satisfactorily combmes 
convenience of manipulation and radiation 
economy, and the filter of 0 5 mm of plati- 
num because it cuts out practically all of 
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the beta particles while reducing the 
gamma-ray intensity only slightly 2 

Gamma-ray intensities, however, have 
been expressed in two ways One gives 
them in r/min /gm while the other gives 
them in r/mg -hr The differences he only 
in the units of time and weight used to 
specify the exposure values Since x-ray 
intensities are conventionally given in 
roentgens per minute, it seems more con- 
sistent to express gamma-ray intensities in 
the same way Accordingly we shall use 
r/min /gm 3 

The r/min /gm may be obtained for 
any given applicator or holder by finding 
two things (1) the millicune-imnutes re- 
quired to produce a given effect when the 
particular applicator is used, and (2) the 
number of roentgens of \-rays required to 
produce the same effect Then the (equiva- 
lent) 


r/min /gm 


— X 1000 

me -mm 


: Filters of 0 9 mm of lead or 2 tnm of brass may 
be considered equivalent to 0 5 mm of platinum in this 
respect 

* The r/mg hr ninj be obtained at an\ time, horv 
ever, b> dividing the r/min /gm b> 1G /» 


The transition from ordinary gamma raj 
units (me -mm ) to equivalent roentgens is 
made by means of a conversion factor 
which consists of the ratio of gamma-ray 
dose (in me -mm ) to x-ray dose (m roent 
gens) required to produce the same effect 
on a given test object The constant 1,000 
merely reduces milhcunes to cunes and 
gives the measurements in terms of a gram 
of radium rather than a milligram 

Two attempts have been made to meas 
ure gamma rays directly (Failla, 1931 and 
Mayneord, 1934) Values obtained by 
these investigators working independently 
are in agreement when derived under the 
same conditions, but vary from around 36 
to S6 r/mm /gm , depending upon the 
position, location, and type of measuring 
instrument employed They both found 
that it is practically impossible to take full 
account of the secondary electrons when 
gamma rays are used, as is required by the 
definition of the roentgen, thus making it 
doubtful -whether gamma-ray quantities 
can be determined satisfactorily in roent- 
gens by the direct method 

The indirect method of measurement 
appears to avoid some of the difficulties, at 


TABLE I — THE MEASUREMENT OF GAMMA RAYS IN ROENTGENS 
1 cm Distance from a Point Source, nitration the Equivalent of 0 5 mm Pt 


Name 

j Year 

| Reference 

J Test Object 

j Effect Meas 

1 r/mg -hr 

| r/mm /gm 

Direct Method 

Failla and Henshaiv 
Mayneord and Roberts 

1931 

1934 

3 

19 

ion chamber 
ion. chamber 

ionization 

ionization 

1 2 16* 

| 3 00* 

36* 

51* 

Indirect Method (Ionization) 

Glasser and Mautz 
Friedrich cl al 

Jaeger 

Mayneord and Roberts 
Sievert 

Fnedneh 

Murdock and Stahel 

1930 

1934 

1934 

1934 

1934 

1935 
1935 

8 

G 

16 

19 

27 

7 

20 

ion chamber 
ion chamber 
ion chamber 
ion chamber 
ion chamber 
ion chamber 
ion chamber 

ionization 

ionization 

ionization 

ionization 

ionization 

ionization 

ionization 

74 

7 9-112 

7 35 

89 

7 55 

78 

81 

123 

132-187 

122 

148 

126 

130 

135 

Indirect Method (in Liquid) J 

Taj lor and Mohler 

1935 

28 

cs. 

ionization 

69 

115 

— 


Indirect Method (Biological) 




Braun 

Holthusen and Hamann 
Neeff 

Exner and Packard 

Hens haw and Francis 

1930 

1932 

1934 

1935 

1936 

1 

14 

21 

2 

Ascarts eggs 

skm 

skin 

Drosophila eggs 
Drosophila eggs 

killing 1 

erythema j 

erythema 
killing 

killing 1 

53 

53 

5 7-0 3 

5 

54 

88 

8S 

95-105 

83 

90 


See text for further information on these values 
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least in practice, and accordingly has been 
used more extensively (Table I) A num- 
ber of measurements have been made with 
small thimble-type ionization chambers 
The procedure has been as follows The 
small chamber is calibrated m a beam of 
x-rays, the mtensity of which has been 
measured with a standard chamber m ac- 
cordance with the requirements of the 
roentgen It then is placed m the gamma- 
ray beam and the measurement made 
Presumably, therefore, smce the chamber 
has been calibrated to give readmgs m 
roentgens, the gamma-ray readmgs should 
be m roentgens also The results obtained 
by various investigators are shown m 
Table I and will be seen to vary as much as 
35 per cent Furthermore, the values ob- 
tained by the indirect method (122 to 187 
r/rrun /gm ) wdl be seen to be m a range 
quite apart from those obtained by the 
direct method (36 to 51 r/min /gm ) The 
average difference is m the order of 300 per 
cent From the work of Failla and col- 
laborators (1933), it appears that the land 
and thickness of material used in the con- 
struction of the small chambers have much 
to do with the amount of ionization de- 
tected when different wave lengths of 
radiation are used 

Because of the difficulties experienced m 
the physical measurements of gamma rays, 
both directly and mdnectly, the biological 
measurements assume greater prominence 4 
Like the thimble-type chambers, living test 
objects may be used without regard to 
secondary radiation and thus give a meas- 
ure of gamma rays m equivalent roent- 
gens for conditions met with in practice 
The biological work, however, is of two- 
fold importance Not only does it give a 
measure of gamma rays m equivalent 
roentgens, but also information on the 
question of the relative biological effective- 
ness of different wave lengths of radiation 


* Some of the first attempts to measure \ ra\ s and 
gamma rajs m the same umt were carried out with 
biological material (Frcdench and Opitz, 1920 Lahm, 
W25, Jona, 1920 Schneider 1926, Zuppmgcr, 1928)' 
Certain ^of ^this earlj work has been reviewed b> 


If it is found, for example, that the gamma- 
ray value m roentgens is the same m every 
case, irrespective of the type of biological 
test object used, it will follow that the 
various wave lengths of radiation produce 
the same relative effect and that they 
manifest no selective action On the other 
hand, if it is found that the gamma-ray 
value m roentgens is different when differ- 
ent test objects are used, it will follow that 
differential effects are produced by the 
different wave lengths of radiation and 
that some degree of selectivity is expressed 

Only a few mtensity measurements of 
gamma rays have been made with living 
material, however, under conditions which 
can be compared Gamma-ray sources are 
usually of a shape and distribution (tubes, 
cylinders, and plaques) which make the fac- 
tors of distance and filtration difficult to 
estimate accurately, especially when the 
source has a dimension of more than 1 cm , 
and the distance from the source to the 
material is 1 cm , or less 

Biological measurements of gamma rays 
have been made by Braun (1930) usmg 
Ascaris eggs, and by Holthusen and 
Hamann (1932), and Neeff (1934) usmg 
human skin (erythema) While these in- 
vestigators used distributed sources in- 
stead of a pomt source, Sievert (1934) has, 
for purposes of comparison, adjusted the 
values by rough calculation to the standard 
conditions mentioned above Sievert’s 
corrected values are shown m Table I 
where it will be seen that they range quite 
close together This consistency, however, 
cannot have a very significant me anin g ln 
view of the rather uncertain corrections 
that were necessary 

Packard (1928) earned out a senes of ex- 
periments under conditions that were re- 
producible and to some extent more clearly 
defined He exposed the eggs of Droso- 
P hlla melavogaster on the surface of a hard 
rubber cylinder The cylinder was ap- 
proximately 2 cm m diameter and con- 
tamed glass radon tubes at the center sur- 
rounded with a small cylinder of lead, the 
wall thickness of which was 2 mm Thus 
with the radon tubes packed close together at 
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the center and the material arranged at the 
surface of the hard rubber cylinder, the 
position of the test material with respect 
to the source of radiation was quite uni- 
form With this arrangement Packard 
found 5,300 me -min of gamma rays were 
required to produce the same effect (50 
per cent killing) as ISO roentgens of \-rays 
But, as will be brought out more clearly 
below (Fig G), the factors of distance and 
filtration cannot be computed accurately 

Realizing the necessity of irradiating 
living test material under conditions still 
more like the adopted standard conditions 
if reliable comparisons were to be made, 
Failla, of this laboratory, developed a 
holder or applicator which met the stand- 
ard conditions m practically every detail 
(described below) Packard and Exner be- 
came interested in such a holder m order 
that they might carry out Packard’s ex- 
periments under more suitable conditions 
Accordingly, a holder was made through 
the co-operative efforts of the Institute of 
Cancer Research and the Memorial Hospi- 
tal, and experiments with Drosophila eggs 
have been earned out in both institutions 
The results obtained by Packard with the 
new holder (sphencal) have already been 
published (Exner and Packard, 1935) 
These investigators obtained a final value 
of S3 3 equivalent r/min /gm (5 r/mg - 
hr ) for the standard conditions 

The expenments presented by Exner 
and Packard and those presented here were 
jomtly planned for the purpose of testing 
the reproducibility of the equivalent r/min - 
/gm value for gamma rays as determined 
with Drosophila eggs Inasmuch as the 
same holder was used m both cases, the 
essential differences consisted of different 
laboratory environments (mainly tem- 
perature), different laboratory strains of 
Drosophila, and different radon bulbs 
Under these circumstances, an agreement 
between the values of our respective ex- 
periments will tend to establish a reli- 
able ratio (or conversion factor) between 
gamma-ray doses and x-ray doses for one 
land of test object 

In addition to the work with the spheri- 


cal holder, we have earned out expen 
ments with the cylmdncal holder used by 
Packard, 6 m 1928 Our expenments with 
the two holders were earned out in the 
same way and at the same time, thus mah 
mg it possible to compare them directly 
Furthermore, we have used eggs of dif- 
ferent ages Eggs three hours older than 
those used for the experiments just men 
tioned are several times more resistant to 
radiation, a fact pomted out by us in 1933 
and confirmed by Packard m 1935 The 
r/min /gm has been obtained with this 
material usmg the sphencal holder The 
results obtained will also be presented 

MATERIALS AND METHODS 

The eggs of a wild-type strain of Droso- 
phila melanogaster (Oregon strain) were 
used for all of the expenments to be re- 
ported here The adult flies were cultured 
m bottles m the usual way on a molasses- 
eommeal medium Eggs were collected 
from actively laying flies which were usu- 
ally four days old Collection was accom- 
plished by placing slides, on which the 
flies were to deposit the eggs, in clean dry 
bottles containing several hundred flies 
The shdes as used were covered with black 
filter paper moistened with yeast and 
banana juice At the end of one hour, 
they were removed and examined to see 
whether the flies were laying actively If 
there were not a large number of eggs pres- 
ent, the flies were put aside and not used 
If there were, fresh shdes were placed m 
the bottles and left for two hours The 
eggs laid during this time were removed 
with a soft brush to small pieces of paper 
suitable for handling during treatment 
The one hour pre-laymg period was a 
precaution to insure greater uniformity in 
age of eggs If the flies were found to be 
laying actively, it was assumed (1) that 
most of the fertilized eggs which the female 
flies sometimes have a tendency to carry in 
the vagina for a period before laying, were 
fairly well eliminated, and (2) that the 


* We wish to express our indebtedness to Dr 
Packard for the privilege of using this holder 
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eggs were being deposited at a fairly uni- 
form rate Packard used a somewhat dif- 
ferent procedure for eliminating the older 
eggs He collected the eggs in the usual 
way without bothering about a pre-laymg 
period, earned out his experiments during 
the early afternoon of one day, and left the 
matenal in moist chambers overnight at 
room temperature The next morning, 
when the eggs were around 20 hours old, 
he counted them, rejecting all those that 
had hatched He assumed that the first to 
hatch were older, more resistant to the 
radiation and, therefore, should not be con- 
sidered along with the others Such pro- 
cedure has not been satisfactory in our 
laboratory, however Packard points out 
that there are one or two and rarely more 
than five or six m a sample of 100 that 
hatch within 20 hours We, on the other 
hand, find that as many as 50 per cent may 
hatch during this period, depending upon 
the temperature of the room Since our 
laboratory is located in a hospital, our 
average temperature (22° to 26 ° C ) was 
higher than Packard’s laboratory which is 
not in a hospital Thus, an explanation is 
offered for the differences observed In 
any case, it is dear that we could not follow 
the same procedure m eliminating older 
eggs 

For our experiments, treatment began 
regularly 30 minutes after the end of the 
collection period when the younger ma- 
terial was used, and three and one-half 
hours after the end of the collection when 
the older matenal was used Practically 
every time an experiment was earned out 
with one of the gamma-ray applicators a 
similar experiment was done with x-rays, 
usmg a portion of the same collection of 
eggs and treated at the same time This 
was an attempt to prevent any differences 
in age, stage, rate of growth, etc , m differ- 
ent collections from affecting the gamma- 
ray results without affecting the x-ray re- 
sults m the same way By this procedure, 
the x-ray results served as a base reference 
for the gamma-ray results obtained with 
the different applicators If it was found 
that the x-rav results were generally alike 



ministered 


in the two cases, it is obvious that the two 
types of gamma-ray results could be com- 
pared directly 


EXPERIMENTS WITH X-RAYS 
(EGGS ONE-HALF HOUR old) 


The matenal treated with x-rays, as 
mentioned, was composed of portions of 
the samples collected for gamma-ray treat- 
ment The eggs were collected as de- 
senbed and removed with a soft brush to 
small rectangular stnps of thin soft paper 
(drug store “kleenex”) 2 mm in width and 
8 mm long and moistened with tap water 
The eggs were spread evenly one layer 
thick m such a way that each paper con- 
tamed well over 100 eggs These were 

p ™ “ a tra y m ade by gluing sheet 
celluloid 0 01o mm thick to an embroidery 
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the center and the material arranged at the 
surface of the hard rubber cylinder, the 
position of the test material with respect 
to the source of radiation was quite uni- 
form With this arrangement Packard 
found 5,300 me -mm of gamma rays were 
required to produce the same effect (50 
per cent killing) as ISO roentgens of x-rays 
But, as will be brought out more clearly 
below (Fig G), the factors of distance and 
filtration cannot be computed accurately 

Realizing the necessity of irradiating 
living test material under conditions still 
more like the adopted standard conditions 
if reliable comparisons were to be made, 
Failla, of tins laboratory, developed a 
holder or applicator which met the stand- 
ard conditions m practically e\ ery detail 
(described below) Packard and Exner be- 
came interested in such a holder in order 
that they might carry out Packard’s ex- 
periments under more suitable conditions 
Accordingly, a holder was made through 
the co-operative efforts of the Institute of 
Cancer Research and the Memorial Hospi- 
tal, and experiments with Drosophila eggs 
have been earned out m both institutions 
The results obtained by Packard with the 
new holder (sphencal) have already been 
published (Exner and Packard, 1935) 
These investigators obtained a final value 
of 83 3 equivalent r/min /gm (5 r/mg - 
hr ) for the standard conditions 

The expenments presented by Exner 
and Packard and those presented here were 
jointly planned for the purpose of testing 
the reproducibility of the equivalent r/min - 
/gm value for gamma rays as determined 
with Drosophila eggs Inasmuch as the 
same holder was used m both cases, the 
essential differences consisted of different 
laboratory environments (mainly tem- 
perature), different laboratory strains of 
Drosophila, and different radon bulbs 
Under these circumstances, an agreement 
between the values of our respective ex- 
periments will tend to establish a reli- 
able ratio (or conversion factor) between 
g amm a-ray doses and x-ray doses for one 
kind of test object 

In addition to the work with the sphen- 


cal holder, we have earned out e\-pm 
ments with the cylindncal holder used bj 
Packard, 6 in 1928 Our experiments with 
the two holders were earned out m the 
same way and at the same time, thus mah 
mg it possible to compare them directly 

Furthermore, we have used eggs of dif 
ferent ages Eggs three hours older than 
those used for the expenments just men 
tioned are several times more resistant to 
radiation, a fact pointed out by us in 1933 
and confirmed by Packard in 1935 The 
r/min /gm has been ob tamed with this 
matenal using the sphencal holder The 
results obtained will also be presented 

MATERIALS AND METHODS 

The eggs of a wild-type strain of Droso 
phila melavogaster (Oregon strain) were 
used for all of the expenments to be re- 
ported here The adult flies were cultured 
in bottles in the usual way on a molasses- 
commeal medium Eggs were collected 
from actively laying flies which were usu- 
ally four days old Collection was accom- 
plished by placmg shdes, on which the 
flies were to deposit the eggs, in clean dry 
bottles containing several hundred flies 
The shdes as used were covered with black 
filter paper moistened with yeast and 
banana juice At the end of one hour, 
they were removed and examined to see 
whether the flies were laying actively If 
there were not a large number of eggs pres- 
ent, the flies were put aside and not used 
If there were, fresh slides were placed in 
the bottles and left for two hours The 
eggs laid during this time were removed 
with a soft brush to small pieces of paper 
suitable for handling during treatment 
The one hour pre-laying period was a 
precaution to insure greater uniformity ui 
age of eggs If the flies were found to be 
laying actively, it was assumed (1) that 
most of the fertilized eggs which the female 
flies sometimes have a tendency to carry in 
the vagina for a period before laying, were 
fairly well eliminated, and (2) that the 


* We wish to express our indebtedness to Dr 
Packard for the privilege of using this holder 
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trols, were put away in moist chambers to 
await hatching After 48 hours, the eggs 
were counted and the percentage hatched 
was determined 

The results obtamed are shown graphi- 
cally m Figure 1, without corrections or 
modifications The points marked (x) 
were obtamed in tests earned out m con- 
nection with the cylindrical applicator, 
while those marked ( ) were carried out m 
connection with those done with the 
sphencal applicator In all, 41 x-ray ex- 
periments were performed, around 300 
samples were observed and more than 
50,000 eggs were counted 

SPHERICAL APPLICATOR EXPERIMENTS 
(EGGS ONE-HALF HOUR old) 

The details of the sphencal holder are 
shown in Figure 2 As will be seen, the 
mam portion of this is composed of a bake- 
lite sphere (Di) 18 6 mm m diameter with 
a hole drilled into it to a proper depth and 
rounded at the bottom Into this hole is 
fitted a bakehte plug (D 2 ) which supports 
a sphencal platinum filter (Ci and C = ) and 
a radon bulb (A) The device is con- 
structed m such a way that the bulb and 
platinum sphere are held precisely at the 
center when the plug is pushed all the way 
in The platmum filter consists of two 
sections, Ci and C 5 , machined out of solid 
bar m such a way that Ci fits into Q. mak- 
ing a closed hollow sphere with a wall 
thickness of 5 mm and an outside diameter 
of 9 2 mm Inasmuch as the mside 
diameter was 8 2 mm , and smee the out- 
side diameter of the radon bulb (A) was 
3 5 mm , some provision had to be made to 
hold the bulb at the center This was done 
by moulding and drilling out a piece of 
paraffin (B) to proper dimensions 

Thus, since the radiation source was 
sphencal in shape and placed at the center 
of a sphencal holder, it provided very 
nearly an effective pomt source, and smee 
the filter was uniform m thickness and was 
arranged with sphencal sy mm etry around 
an effective point source of radiation at the 
center, a uniform radiation was provided 
a e\ ery point on the surface of the holder 



Fig 3 Gamma ray curve obtamed with the 
sphencal applicator, showing how percentage of 
eggs hatching vanes with the dose of radiation 
administered 


The platmum acted to stop all of the beta 
rays and the bakehte acted to stop the 
secondary radiation generated by the 
platinum As mentioned, the outside 
diameter of the bakehte sphere was 18 6 
mm , making the distance from the center 
9 3 mm 6 Adding 0 1 mm for the thick- 
ness of paper used to support the eggs and 
half the thickness of the eggs, the distance 
from the effective pomt source to the cen- 
tral region of the test material was 9 4 mm 
The bakehte sections D, and D 2 were 
suppo rted on the ends of “swab sticks” 


■■ ~ mat me dimension of the outside 

diameter given here and the one given by to and 

Packard ddfers by 01 mm This * becauseTeTar™ 

bakehte section used by Einer and Packard was not 
IrT theSC “P™ ts were ^ out 
st(ir mn t ,’° n i,' Va J S U,Creforc made from the same 
mdrcaad The n mCtCr dlfTcnne b > 1116 amount 

~ ztzs? -» 
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hoop The tray then was placed at a 
point 50 cm distance from the center of the 
target of the \-ray tube so that nothing 


small thimble-type ionization chamber 
with an mside diameter of 1 52 cm and a 
wall thickness of 1 4 mm Previous to use, 



Tig 2 Photographs and figure showing details of the spherical applicator (A) 
radon bulb, (B) paraffin (Ci) and (C ) sections of hollow platinum sphere, (D,) 
and (D.) sections of bnhehte sphere, (E) swab stick support (F) test material 


was beneath the test material (within 20 
mches) except the 0 015 mm of celluloid 
Thus back-scattered radiation was reduced 
to a minimum 

The irradiation conditions were as fol- 
lows 

200 U 
109 pv 
30 ma 

50 cm dist to material 
34 cm dist to filter 
S mm Cu ) 

1 15 mm Cellu f filtcr 

The intensity was kept uniform by means 
of an ionization chamber-galvanometer 
arrangement An ionization chamber was 
placed in a fixed relation to the x-ray tube 
(not in the beam used for treatment) and 
connected to a galvanometer near the con- 
trol panel Thus, by keepmg the galva- 
nometer reading constant, it was certain that 
the intensity of radiation emitted by the 
tube remained constant Having selected 
an intensity of radiation to work with, this 
was carefully measured in roentgens per 
minute at the point at which the test ma- 
terial was placed This was done with a 


the chamber was calibrated against a 
standard open-type ionization chamber 
By keeping the galvanometer reading 
constant, calibrations were made from 
time to time during the course of the work 
which covered a period of several months 
in order to detect any dnft m the galva- 
nometer or other parts The values ob- 
tained were as follows 


4/5/35 

43 3 r/mm 

4/30/35 

423 

6/20/35 

41 5 

9/17/35 

41 2 

10/1/35 

41 5 

11/1/35 

43 5 

11/29/35 

428 


Av 42 3 =*= 0 3 A D 

Despite all the precautions which were 
taken, a small amount of variation oc- 
curred in the measurements as indicated, 
but since this was small the average 
value will be taken as the intensity used 
Treatment was carried out by exposmg 
the organisms to the direct beam of the 
rays for different periods of time Samples 
were removed at two-mmute intervals 
The irradiated samples, together with con- 
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is shown in Figure 4 It was made up of a 500 me Different numbers of tubes (bare) 
solid hard rubber rod (D) mto which was were used, depending on the strength of 
sunk a lead cylinder at the center The m- those available Usually one or two were 



A 



Fig 5 Fig 6 

Fig 5 Gamma ray curve obtained with the cylindrical applicator, showing liow percentage of eggs 
hatching vanes with the dose of radiation administered ' ' 

Fig 6 Diagram showing details in regard to distance and filtration when the cylindncal applicator is used 


side diameter of the lead cylinder was 2 2 
mm and the wall thickness was 2 mm 
The thickness of the hard rubber surround- 
ing the lead cylinder was S 05 mm , making 
the distance from the center to the surface 
11 15 mm The hard rubber cylinder was 
firmly attached to a dowel rod (E) about 
18 inches long, which was sunk a short dis- 
tance mto the end opposite to the lead 
With this the cylinder was conveniently 
and safely handled even though it con- 
tamed radon During treatment the cylin- 
der was suspended from the ceiling as m 
the case of the sphere 

For the experiments performed, vre used 
a radon source (A) at the center of the 
cylinder ha\ mg an initial strength around 


used, but the number reached as high as 
seven Smce the opening in the center of 
the holder was larger than the combmed 
diameter of the radon tubes, the tubes (or 
tube) were carefully centered by placing 
them together in a snug bundle inside a 
paper tube (B), the wall thickness of which 
was adjusted m each case to accommodate 
the number of tubes used The radon 
tubes were made secure at one end of 
the paper tube (B), the wall thickness of 
which was adjusted in each case to accom- 
modate the number of tubes used The 
radon tubes were made secure at one end 
of the paper tube which was made long 
enough to protrude beyond the end of the 
holder Thus, by handling the paper tube 
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(E, Fig 2) One of these was sunk into a 
dowel rod so that the whole could be 
handled at a distance With this arrange- 


When deterioration had been taken into 
account, the differences between the earlier 
and later measurements were insignificant 



Tig 4 Photograph and figure showing details of the cjlradncal applicator (A) 
radon tube, (B) paper tube, (C) lead filter (D) hard rubber cylinder, (E) dowel rod 
support, (!') test material 


ment the sphere containing eggs and the 
plug containing radon were easily and 
safely handled During treatment the 
applicator was suspended from the ceiling 
by a string attached to the dowel rod It 
was arranged in a large room so that the 
nearest table or article was at least four 
feet away, thus rendering the back- 
scattered radiation coming from secondary 
radiators outside the holder quite insig- 
nificant 

For the experiments earned out with 
the spherical applicator, the eggs were col- 
lected and handled as described in case of 
the x-ray experiments, except that they 
were placed on pieces of "kleenex” which 
were lens-shaped When these pieces of 
paper were well wetted and placed on the 
surface of the sphere, they clung to the sur- 
face and conformed to its curvature, thus 
m akin g the distance uniform 

The initial strength of the radon bulb as 
used was usually around 500 me Inten- 
sity measurements were made according to 
the usual procedure employed at the hospi- 
tal, except that an additional measurement 
was made in a few cases when the bulb was 
around 50 me , since the strength of our 
radium standard was around o0 mg 


Treatments were carried out as follows 
The egg samples were placed on the surface 
of the sphere and the exposure started by 
inserting the plug which supported the 
platinum sphere and radon bulb The ex- 
posure was stopped by removing the plug 
At regular intervals, usually two minutes, 
two or three samples were removed until 
the senes was finished The interval of 
treatment was dete rmin ed by the intensity 
of the source, and since the dose admin- 
istered depended entirely on this, it was de- 
termined with all possible precision At 
the end of treatment the irradiated sam- 
ples, together with controls, were put away 
m moist chambers for 48 hours to await 
hatching At the end of this time the per- 
centage hatching was determined and re- 
corded Twenty-two complete experi- 
ments were carried out, about 175 samples 
were observed, and more than 25,000 eggs 
were counted in connection with the 
spherical applicator work The results are 
shown graphically in Figure 3 without cor- 
rections or adjustments 

CYLINDRICAL APPLICATOR EXPERIMENTS 
(EGGS ONE-HALF HOUR old) 

The applicator used by Packard in 1928 
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The results are shown in Figures 7 and S 
Figure 7 is for x-rays Curve 1 of this 
figure is for eggs one-half hour old and is 
copied from Figure 1 The experimental 
points are for eggs three and one-half hours 
old, and Curve 2 is the best curve that 
could be drawn through them Figure 8 
is for corresponding gamma-ray experi- 
ments 

Referring to Figure 7, the difference in 
position of Curves 1 and 2 represents the 
difference in susceptibility of the eggs of 
the different ages For example, 197 roent- 
gens were sufficient to kill 50 per cent of the 
younger eggs, whereas, 1,130 roentgens 
were required to kill the same percentage 
of older eggs Referring to Figure S, it wdl 
be seen, likewise, that 1,800 and 10,000 
me -mm , respectively, were required to 
kill half of the eggs for the two ages The 
relative values for different degrees of 
effect are given in Table II 

Smce the corresponding ratios in the two 
cases are so nearly the same, it is clear that 
the organisms respond in essentially the 
same way to the different radiations at the 
two stages, and that the older material is 
roughly six times more resistant than the 
younger 

Curve 3, shown m both Figures 7 and 8, 
has been drawn similar to Curve 1 in each 
case, with the 50 per cent pomt coinciding 
with that of Curve 2 It will be seen at 
once that Curve 3 does not fit the expen- 


mental points except m the neighborhood 
of 50 per cent The higher values in each 
case he above Curve 3, whereas, the lower 
values lie below it 

Packard (1935), dealing with the radio- 
sensitivity of eggs of different ages, found 
as we did (Henshaw and Henshaw, 1933) 
that the radiosensitivity of the eggs vanes 
markedly with changes m age He found, 
however, that the shape of the curves for 
the different ages of material was similar, 
and questioned the validity of our find- 
ings W e wish to pomt out and emphasize 
that for this work Packard digressed from 
his standard procedure and used eggs col- 
lected during one-half hour rather than 
during two hours as usual for his work and 
as we have done Thus, in view of the fact 
that the radiosensitivity vanes so markedly 
with age and that the length of the collec- 
tion penod m the two cases was very dif- 
ferent, the two sets of results cannot be 
compared 

DISCUSSION OF RESULTS 

From Figures 1, 3, and 5, which show 
results for eggs one-half hour old after the 
end of collection, it will be seen that the 
fertility of the controls (t e , the percentage 
hatching) ranges generally above 90 per 
cent In a few cases the fertility dropped 
below 85 per cent but the results obtained 
with such matenal were discarded The 
value of 93 per cent was taken, therefore, 


TABLE II DOSES REQUIRED TO PRODUCE THE SAME EFFECT 



X raj s (r) 

Gamma rays (me. nun ) 

Percentage 

Effect 

Eggs 

one half hr 
old 
(A) 

Eggs three and 
one-half hr 
old 
(B) 

Ratio 

(B) 

(A) 

Eggs 

one-half hr 
old 
(C) 

Eggs three and 
one-half hr 
old 

(D) 

Ratio 

(D) 

(C) 

75 

70 

65 

GO 

55 

50 

45 

40 

35 

30 

25 

125 

140 

165 

170 

1S4 

107 

210 

224 

241 

264 

201 

960 

905 

1 035 

1 065 

1 100 

1 130 

1 160 

1 190 

1,220 

1,250 

1.2S5 

Average 

77 

7 1 

67 

63 

60 

57 

55 

53 

50 

4.7 

44 

014 

1,150 

1,300 

1,450 

1 600 

1,760 

1,900 

2,070 

2,200 

2 400 

2,560 

2 800 

8,200 

8 660 

9 000 

9,360 

9 700 
10,000 

10 300 

10 500 
10,800 

11 000 
11,400 

Average 

71 

67 

6.2 

59 

55 

53 

50 

48 

45 

43 

41 
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Tig 7 Curve comparing the radioscnsitivitj of eggs of different ages to x rays Curve (1) is for eggs 
one half hour old after the end of collection and Curve (2) is for eggs three and one half hours old after the 
same time Curve (3) is drawn similar to Curve (t) with the 60 per cent point coinciding with the 50 per 
cent point of Curve 2 

Tig S Curv c comparing the radioscnsitivitj of eggs of different ages to gamma rays Curve (1) is for eggs 
one half hour old after the end of collection, and Curv e (2) is for eggs three and one half hours old after the 
same time Curv c (3) is draw n similar to Curve ( 1 > with the 50 per cent point coinciding with the 50 per cent 
point of Curve (2) 


it was possible to insert and remove the 
radiation source from the holder with ease 
The eggs were collected as described 
above and arranged on small rectangular 
strips of moist “kleenex ” The samples 
thus prepared were then placed on the sur- 
face of the cylinder directly o\ er the place 
where the radon tubes would be when the 
paper tube was pushed m as far as it would 
go As many as 20 samples with as many 
as a hundred eggs or more could be placed 
on the available area The thickness of the 
paper and half the thickness of the eggs 
was about 0 1 mm , making the distance 
from the center of the cylinder to the center 
of the eggs 1 1 25 mm 

Treatment was earned out by inserting 
the radon tubes for definite penods of time, 
the tuning taking place as m ease of the 
spherical holder At the end of treatment 
the irradiated samples, together with con- 


trols, were put away m moist chambers to 
await hatching After 48 hours the 
samples were examined and the percentage 
hatching was determined in each case 
The results with no corrections or adjust- 
ments are shown graphically m Figure 2 
This represents 45 complete experiments, 
about 350 samples observed and approxi- 
mately 50,000 eggs counted 

Some of the Scutes « £ 

culatmg dosages administered mui 
type of applicator can be realized by a 


study of Figure 6 The distance and thick- 
ness of filter, etc , are accurately known for 
the radiation which travels along line (1), 
but only part of the radiation follows such 
a course Some of it travels along lines 
(2), (3), and (4), etc , making the integrated 
dose delivered to the sample of test ma- 
terial as a whole practically impossible to 
compute 

EXPERIMENTS WITH EGGS THREE AND ONE- 
HALF HOURS OLD 

For the experiments thus far described, 
only eggs one-half hour old after the end of 
the collection period were used As pointed 
out in the introduction, these same organ- 
isms when three hours older are several 
times more resistant to radiation Al- 
though only slightly different in age, they 
are vastly different in stage of develop 
ment and response to radiation Hence it 
is of interest to determine whether such 
organisms give the same equivalent 
r/min /gm for gamma rays as the younger 
material 

Tins was investigated witli tiie spnere 
applicator and precisely the same proce- 
dure was used as before except that an in- 
terval of three and one-ha If hours was al- 
lowed to intervene between the end of the 
collection period and the time when treat- 
ment began 
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TABLE IV —DOSES REQUIRED TO PRODUCE 
50 PER CENT HATCHING 



Packard 

Henshav. 

X-ra\s 

190 r 

180 r (1928) 

205 r 

Gamma ra\ s 
(c> Under) 

5,300 me -mm 
(1928) 

3,100 me -mm 

„ (mc.-mm ) 

Ratio r-r 

(0 

29 7 

14 95 


for this holder, so that Packard’s findings 
(1928) and ours given here may best be 
compared by referring to the actual values 
obtained 

In our presentation thus far, it has not 
been necessary to correct the results for 
fertility Here it becomes so, however, 
because Packard’s results are thus cor- 
rected Accordingly, in Figure 9 the 
curves of Figures 1, 3, and 5 have been ad- 
justed by making the fertility of the con- 
trols appear as 100 per cent This was 
done by dividing each experimental point 
along the curve by 93 Such treatment 
changes the actual values along the curves 
slightly but does not alter the relationship 
of the curves to each other in an}" way 
Smce in Table III, the curves have been 
shown to be practically similar, we may 
take the dosage values required to produce 
50 per cent hatching as representative of 
the relationship of the curves , such values 
are shown m Table IV Similar values 
taken from Packard’s papers are shown 
also 

Before comparing the values, howeter, 
certain irregularities must be considered 
From Figure 9, we found the number of 
roentgens of \-rays required to kill half the 
eggs m a sample to be 205 r, whereas, 
Packard found it to be 190 (ISO r, m 1928), 
a difference of about S per cent This is no 
doubt due to the fact that the material we 
used v as younger than that used by Pack- 
ard His was one-hour old after the end of 
a t\\ o-hour collection period, while ours was 
onlv one-lialf hour old As indicated 
abo\e, both Packard and we have shown 
previously that the younger material is 
more resistant to radiation We chose to 


use the younger material so that the pro- 
cedure would be m accordance with other 
work upon which these findings have a 


ROENTGENS X 100 



Fig 9 Curves from Figures 1, 3, and 5 cor- 
rected so that the fertility of the controls is 100 per 
cent. Curve (1) is for \-ray results. Curve (2) is 
for cjlindncal applicator results and Curve (3) 
is for spherical applicator results 

bearing The difference m susceptibility 
at the stages used, however, should not 
interfere with the determination of the 
r/mm /gm , that is, unless there is a differ- 
ential effect for these slightly different ageS, 
which apparently is not the case m view of 
the findings with material three and one- 
half hours old In this way the difference 
between Packard’s x-ray value and ours 
may be accounted for, 

Smce the same land of material was used 
by Packard and by us m much the same 
way with the cylindrical applicator,' it 
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TABLE III — DOSES Or RADIATION REQUIRED 
TO PRODUCE THE SAME ETrECT 


Per- 

centage 

Effect 

Roent- 
gens of 

me -mm me nun 
(sphere) (cylinder) 
(B) (C) 

Ratio 

(A) 

(B) 

Ratio 

(A) 

(C) 

75 

125 

1,150 

2 000 

109 

002 

70 

140 

1,300 

2 200 

108 

004 

05 

155 

1 450 

2 350 

107 

000 

00 

170 

1 000 

2 550 

100 

005 

55 

184 

1 700 

2 800 

104 

007 

50 

197 

1 900 

3,000 

104 

000 

45 

210 

2 070 

3,250 

102 

005 

40 

224 

2,200 

3,550 

102 

003 

35 

241 

2 400 

3 000 

100 

002 

30 

204 

2,500 

4,300 

103 

001 

25 

291 

2,800 

4 750 

104 

001 




A\ cragc 

1045 

0035 


as the fertility of the controls for each 
group and is the point through which the 
curves are drawn in the figures 

Analysis of the three sets of data was 
carried out as follows First, the best 
curves were fitted to the experimental 
points as shown in the figures Ratios of 
x-ray dose to gamma-ray dose (spherical 
holder) and \-ray dose to gamma-ray dose 
(cylindrical holder) were then obtained for 
corresponding levels of effect along the 
curves These are shown in Table III 

It will be seen that the central more de- 
pendable range of the curves bear prac- 
tically a constant relation to each other 
This indicates that the curves are similar 
in shape and creates the presumption that 
the same kind of effect is produced, irre- 
spective of the type of radiation or the type 
of holder used 

Considering the spherical holder results 
only for the moment and following the 
procedure outlined m the introduction, the 
equivalent roentgen value for gamma rays 
may be obtained from the average value 
at the bottom of next to the last column m 
Table III, 0 1045 This is the conversion 
ratio mentioned previously and needs only 
to be multiplied by 1,000 to give the r/ 
mm /gm It, accordmgly, becomes 104 o 
This however, is for a distance of 9 4 mm 
(see description of the spherical applicator 
and of the conditions used) Correcting 
this for 1 cm distance by means of ^ the in- 
verse square law the value becomes 92 3 


Deducting, as did Exner and Packard, 1 
per cent for the absorption in hakehte; we 
have as a final value 91 4 r/min /gm to be 
compared with the value of S3 3 obtained 
by Exner and Packard 

Exner and Packard used a somewhat 
different procedure m analyzing their re- 
sults They obtamed a conversion factor 
for each gamma-ray exposure made, by 
referring each gamma-ray effect value 
(percentage hatching) to the x-ray curve 
and finding the x-ray dose required to pro- 
duce the same effect Beyond this their 
procedure was the same as ours The es- 
sential difference m the two eases was that 
they computed the equivalent r/ mm /gm 
(m them case, r/mg -hr ) for each gamma 
ray value obtamed experimentally, whereas 
we computed it only once from cunes 
fitted to the experimental points 

When our results are analyzed in accord 
ance with the method used by Exner and 
Packard, a final value of 89 7 r/mm /gm 
is derived, which differs from our other 
value, 91 4, by less than 2 per cent Since 
there is little choice between the values 
obtamed by the two methods, we shall 
adopt the intermediate even figure of 90 as 
the equivalent r/mm /gm of gamma rays 
obtamed at 1 cm distance from a point 
source with Drosophila eggs This differs 
from Exner and Packard’s value by S per 
cent, a reasonably dose agreement con 
sidermg the possible sources of error in such 
an experiment We have chosen to present 
m detail the graphic method of analyzing 
the results because it displays the results to 
better advantage 

The findings obtamed with the cyhndn 
cal holder will now be considered As indi- 
cated above, the arrangement of this 
holder (Fig 6) makes it practically impos- 
sible to reduce the values obtamed to the 
standard conditions There is little point, 
therefore, m determining the r/mm /gm 

7 Exner and Packard have determined the composi 
tion of the baLehte used in the construction of this 
holder and have discussed rather thorough!} the 
influence of this material on the beam of gamma rays 
Since we are chiefly concerned with reproducibility 
aside from physical corrections we hate made the 
same adjustment here 
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would be expected that generally the same 
results would be obtamed This was not 
the case, for, as shown m Table IV, Pack- 
ard found 5,300 rmlhcurie-minutes re- 
quired to produce 50 per cent hatching, 
whereas, we found 3,100 Taking into ac- 
count the difference in radiosensitivity of 
the materials used by determining ratios 
(Table IV), Packard found about twice as 
much radiation required with the cylinder 
as we did 

In conclusion, therefore, it appears that 
our results and Packard’s obtamed with 
the spherical applicator are in reasonable 
agreement, while those obtamed with the 
cylindrical applicator are not In view of 
the fact, however, that our experiments 
with the sphere and cylmder were earned 
out at the same time on portions of the 
same matenal and at a time when the in- 
fluence of the age factor in Drosophila eggs 
was more fully appreciated, our results 
with the two holders are undoubtedly more 
dependable Based on our results, lie dif- 
ference in effectiveness of the two holders 
is given by the ratio of dose which we 
found to produce the same effect m the two 
cases Such a ratio is obtainable from the 
curves m Figure 9 or from the curves in 
Figures 3 and 5, and comes out to be ap- 
proximately 1 6 This means that a given 
quantity of gamma rays will have about 
1 6 times more effect when used m the 
sphencal holder than when used m the 
cylindrical holder 


tions of 1 cm distance from an effective 
point source of radiation Through the co- 
operation of the Memorial Hospital and 
the Institute of Cancer Research, a special 
appheator, approaching ideal conditions, 
was constructed for the work and similar 
experiments with Drosophila eggs have 
been earned out m both institutions 

In this laboratory, an equivalent roent- 
gen value for gamma rays of 90 r/min /gm 
was obtamed for the standard conditions, 
usmg eggs one-half horn old after the end 
of a two-hour collection period, and also 
usmg eggs three and one-half hours old 
which are approximately six times more 
resistant to the radiations While, m these 
two cases, the organisms were widely differ 
ent in susceptibility, they respond to the 
different radiations in relatively the same 
way, mdicatmg no differential effect due to 
wave length 

The value of 90 r/min /gm compares 
favorably from the standpoint of repro- 
ducibility with the value of 83 3 obtained 
by Exner and Packard 
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and purulent pleurisy, and one with tuber- 
culosis 

Holt (9) stated that pneumothorax com- 
plicating tuberculosis is rare m patients 
under three years of age Griffith (10) also 
stated that it is rare in early life, but he de- 
scribed it as following pneumonia, whoop- 
ing cough, measles, diphtheria, emphysema, 
and m connection with an empyema or ab- 
scess of the lung that has burst through the 
pleura, or resulting from an injury due to a 
foreign body m the lung 

Garrod, Batten, and Thursfield (11) 
pointed out that the condition is usually a 
complication of pulmonary disease, or is 
caused by trauma or puncture of the lung 
by an exploratory needle None of these 
authors refer to pneumothorax as occurring 
at birth or being caused by congenital con- 
ditions 

A REVIEW OF REPORTED CASES 

A careful search of the literature dis- 
closed only 22 cases m which the symptoms 
of pneumothorax were probably present 
from birth and m which the condition may 
be regarded as congenital 

In 1878, Ruge (12) reported the occur- 
rence of pneumothorax in a newborn male 
child Birth was by breech presentation, 
and the infant was delivered feet first, but 
delivery of the arms and head was not diffi- 
cult He was moderately asphyxiated 
when bom, but cried considerably during 
the night The following morning, he sud- 
denly became cyanotic, and died shortly 
afterward 

At autopsy, when the left half of the 
thorax was opened, air rushed out The 
heart was displaced to the right The left 
lung was pressed against the spinal column 
When placed in water, it sank but showed 
some small areas containing air There 
was a small emphysematous area, and the 
pleura showed an irregular tear about 3 
cm long There was some free blood in the 
pleural cavity The right lung w as normal 
Ruge was of the opinion that, owmg to 
premature respiration and inhalation of 
slime, meconium, and vemix caseosa before 
expulsion of the child, the respiraton pas- 


sages were blocked, at least on the left side, 
and that, following more active respiration 
and crying, a circumscribed alveolar, later 
interstitial emphysema developed result- 
ing in a rupture of the pleura He did not 
attribute the cause of the condition to the 
method of delivery 

In 1917, Scheltema (13) reported the 
occurrence of pneumothorax m a child of 
seven weeks, with symptoms noted from 
birth The child was bom asphyxiated 
after normal labor The mother said that 
in breathing the child moved its sides, sug- 
gesting exaggerated inspiratory retraction 
in the lowermost portion of the thorax 
This sign was found to be bilateral and ap- 
peared only in the lowermost portion of the 
thorax, more on the left than on the right 
side Respiration was somewhat acceler- 
ated, but the child presented a normal, well- 
nounshed appearance On crying, slight 
cyanosis appeared 

On percussion, a somewhat muffled 
sound with a tympanitic note was heard m 
front and behind on the left side On the 
nght side, anteriorly, distinct dullness be- 
gan below the clavicle, bounded externally 
by the nipple on the nght side and by the 
sternum on the left The apex beat could 
not be felt at the usual site As a weak 
apex beat could be felt on the nght side and 
cardiac dullness was not present on the left 
side, the heart was presumably displaced to 
the nght On the nght side, the usual 
puenle breathing was heard, on the left 
side, the breath sounds were distant 
The symptoms pointed to the absence of 
the lung in the left half of the thorax and 
to a considerable displacement of the heart, 
with the mediastinum, to the right This 
assumption was confirmed by the roentgen 
observations and transillummation at that 
time and three months later 
The most plausible explanation for the 
condition would seem to be aplasia of the 
lung, with an open communication be- 
tween the pleuraless thoracic cavity and 
the bronchus Diaphragmatic hernia could 
be excluded The reason for the absence of 
fluid was not clear, but the condition could 
be clinically defined as pneumothorax 
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REVIEW OF LITERATURE AND REPORT OF SEVEN CASES 
By E J BERTIN, MD, Misencordia Hospital, Philadelphia 


I I N April, 1933, I presented this subject 
before the Philadelphia Roentgen Ray- 
Society, but it was not submitted for 
publication at that time It seemed in- 
credible that so many cases — seven — 
should be encountered by us in a period of 
four years, when a study of the literature 
revealed only an occasional single case re- 
port by other authors Publication was 
further discouraged by the experience of at 
least one member of the Society, who had 
met with somewhat similar appearances, 
which he thought were due to a fold of skm, 
produced by pressure of the upper arm 
against the side of the chest, causing a 
shadow resembling pneumothorax Re- 
peated attempts, however, were made by 
us to produce this appearance by folding 
the skin in various areas on the chest and 
fixing the folds with adhesive plaster, but 
we were unable to obtain shadows which 
simulated those of any of our cases 
Pfahler (1) had repeatedly msisted, after 
careful study of our films, that the appear- 
ances were unquestionably due to pneumo- 
thorax I, therefore, wish to present seven 
cases of pneumothorax m the newborn, m 
addition to the cases reported by other 
authors, with a general review of the litera- 
ture bearing on this sublet 

Our cases were, without exception, diag- 
nosed by the x-ray examination alone, and 
were discovered during the years when 
x-ray study of the chest m the newborn 
was almost a routine procedure It is, 
therefore, evident that more of these cases 
would be found if more infants were sub- 
jected to an x-ray examination of the chest 
soon after birth 

A review of the literature in all languages 
indexed at the New York medical libraries 
indicates that congenital pneumothorax is 
an extremely rare condition, reports of only 
five cases having been reported up to 1930, 


and only a total of 22 cases up to the pres 
ent writing 

Knowledge of pneumothorax in general 
dates back to 1S03, when Itard named the 
condition and recognized its relation to 
tuberculosis 

Lsennec, in 1819, first described pneumo- 
thorax as a clinical entity, and was perhaps 
the first to diagnose the condition during 
life He described the causes, symptoms, 
and physical signs, and also gave the "sue 
cussion splash” its correct interpretation 
The significance of this splashmg sound had 
not heretofore been understood , its pres 
ence was thought to indicate a moderate 
amount of pus in the chest, while its ab- 
sence was interpreted as indicating a chest 
filled with pus When pneumothorax was 
identified as a clinical entity, the meaning 
of the succussion splash became clear— a 
sign of the presence of fluid associated with 
air 

Emerson, m 1903, published an elaborate 
treatise on the disease, reviewed the litera 
ture, and reported 48 cases from the Johns 
Hopkins Hospital Not a smgle case 
of pneumothorax in the newborn was in- 
cluded 

PNEUMOTHORAX IN YOUNG CHILDREN 

Pneumothorax occurs most frequently 
between the ages of 20 and 30 years West 
(2) found that in 98 cases only slx occurred 
before the age of 15 or after 40 

The condition is rare m persons under 
three years of age. West reported only one 
case m a patient so young However, 
Moncneff (3), Lees (4), Bashmsla (5), 
Sanderson (6), Severre (7), and Vanot (S) 
reported a total of eight cases in children 
under three years of age Five of these 
were associated with pneumonia, one with 
scrofula, one with multiple lung abscesses 
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Fig 3 4 

Fig 3 Case 2 Showing partial collapse of right lung with pneumothorax m the outer third of the right 

Ct Fig^ 4^ C^e^Vsboiviug a small area of pneumothorax m the lateral aspect of the right pleural cavity 
(twelve dass old) 


collapsed, and 18 c c of air was again with- 
drawn Shortly afterward, the child de- 
\ eloped stridor, retraction of the thorax, 
and cyanosis Oxygen was administered 
X-ray films taken on the following day 
showed the left lung in apposition with the 
wall of the chest except along the lower 
border The heart was in practically nor- 
mal position, and the general condition of 
the child was satisfactory 

Fhpse suggested that the cause of the 
stridor was collapse of the epiglottis, which 
the infant probably had at birth, and 
which obstructed the larynx Inspiratory 
efforts may ha\ e ruptured an alveolus 
Stem (16) reported a case in 1930, of a 
boy who was first seen at the age of one 
week, because of Vomiting and inability to 
gain weight The mother was normal, but 
the patient was her first child and the de- 
livery had been instrumental So far as the 
history could be obtamed, there had been 
no cyanosis or dyspnea at birth 
Physical examination at the age of one 
" ce k show cd a normal child except for the 
observations on the chest Respiratory 
symptoms and cyanosis were absent There 
" as tympany oi er the entire right side of 
the chest, and \ oice and breath sounds were 


absent on this side The heart was dis- 
placed to the left, the nght border being at 
the midstemal line 

Fluoroscopic examination showed the en- 
tire right side of the chest to be filled with 
air, the heart pushed over to the left, and 
what appeared to be the nght lung situated 
at the root A barium meal was given to 
rule out diaphragmatic hernia and eventra- 
tion It showed the stomach below the 
diaphragm on the left side and corrobo- 
rated the previous observations 

At two years, the child was physically 
small for his age, and showed the character- 
istic pigeon-hke deformity of the chest 
He had had several attacks of bronchitis 
without undue consequences At no time 
had he suffered from attacks of cyanosis or 
dyspnea Fluoroscopy had been performed 
many times during his two years of life, 
with no change m the picture At no tune 
had there been any apparent absorption of 
the air Possible etiologic factors had not 
become evident The tuberculin reaction 
had been negative up to 5 mg A bronchial 
fistula, however, could not be eliminated as 
contribution to the phenomenon There 
had never been any evidence of infection 
Professor J van Ebbenhorst Tengbergen 
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r ‘£ 1 Fig 2 

I ig 1 Case 1 Showing pneumothorax of outer third of the right chest ten days after birth 

Fig 2 Case 1 Film made one da> later than Figure 1 Still shows air in right pleural cavity 


Smith (14), in 1919, reported the occur- 
rence of pneumothorax in an infant first 
examined at seven weeks of age The labor 
was normal, and the child breathed after 
brief resuscitation The mother noted that 
the child had always breathed rapidly and 
with difficulty It was brought to the hos- 
pital because of eczema on the face and 
buttocks The lungs showed hyper-reso- 
nance on the left side, with absence of 
breath sounds The heart was displaced to 
the right and the breath sounds m the 
upper part of the right lung were poor 
Roentgen examination showed cloudiness 
m this portion of the lung Rifles were 
present in both lungs 

When the child was three months of age, 
the condition became worse The infant 
had several convulsions, and aspiration of 
the chest drew air The right lung became 
filled with r^les, bronchopneumonia de- 
veloped and the child died Pneumonia 
was not present before the onset of the 
trouble The diagnosis was complete 
pneumothorax on the left side, with sub- 
cutaneous emphysema on the left side of 
the chest 

Flipse (15), m 1928, reported the occur- 
rence of pneumothorax in a newborn in- 


fant, deh\ ered by forceps When the child 
attempted to breathe, little air entered the 
lungs It was necessary to introduce a 
small tracheal catheter Respiration ivas 
established m a few moments but was of an 
unusual type , expansion of the chest was 
limited almost entirely to the left side 
The catheter was withdrawn and the child 
cried in a feeble but normal manner 
Cyanosis, however, developed on slight 
exertion 

Roentgen study showed the heart to be 
displaced almost completely to the right of 
the sternum The left lung appeared about 
50 per cent collapsed, with a well-defined 
area of pneumothorax surrounding it By 
the use of oxygen during cyanosis, the child 
was carried along X-ray films were made 
at 24-hour intervals, and showed progres- 
sive collapse of the left lung, until it was 
totally collapsed when the infant was two 
days old 

Thirty cubic centimeters of air was re- 
moved from the left side of the thorax by 
puncture in the midaxiilary region Imme- 
diate roentgen examination showed the 
heart nearly normal in position, with some 
expansion of the left lung 

On the following day, the lung was agam 




Fig 7 ^'8 8 

Fig 7 Case 5 Showing an area of pneumothorax in the outer third of the right pleural cavity (nine days 

0l< Fig S Case 6 Showing partial collapse of the right lung with an area of pneumothorax in the lateral por- 

tion of the right pleural cavity (one da} old) 


auscultation was normal The roentgen 
examination in this Gase also showed on the 
left side an extensive pneumothorax, occu- 
pying the anterior portion of the chest 
While in the former case the air was 
quickly absorbed, in this case likewise 
there was no air demonstrable within two 
days, and nothing else abnormal was 
shown 

Case 3 Female child, bom Nov 2S, 
1935, whose birth was normal excepting 
that the umbilical cord was wrapped twice 
around the neck The child was bom 
asphyxiated and had inhaled meconium 
The weight was 3,930 gm The therapy 
was changing baths, hot and cold Ex- 
amination, made at rune o’clock in the 
morning, showed an absence of heart 
sounds excepting m the epigastrium No 
cyanosis or dyspnea was present The child 
had a whining instead of a normal cry 
She was, therefore, sent immediately for 
roentgenographic examination during the 
earliest hours after birth Here likewise a 
small pneumothorax was found but this 
time on the nght side, and also a very 
broad mediastinum, indicating an enlarge- 
ment of the thymus 


Other reported cases referred to by van 
Ebbenhorst Tengbergen are as follows 

Quispel (IS) described a case of spon- 
taneous pneumothorax in a child of eight 
months A few weeks later, this child died 
of tuberculosis The cause of death here 
was clear 

Tidestrom (19) added a case found three 
months after birth The pneumothorax 
was not absorbed The cause was un- 
known 

Weiner (20) reported a case of pneumo- 
thorax diagnosed 14 days after birth 
When the child died four and one-half 
months after birth, pneumothorax was still 
present Section showed a large communi- 
cation through an open bronchus Cause 
undoubtedly was a congenital malforma- 
tion 

Bush (21) described a pneumothorax 
discovered 32 hours after birth, which dis- 
appeared after pleural puncturing The 
cause was unknown 

Emmert (22) described a case of pneu- 
mothorax which was found at autopsy 
The child was born asphyxiated although 
it had breathed superficially and irregu- 
larly Forced respiration was instituted, 
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r*g 5 Pjg Q 

I*ig 5 Case 3 I llm made three and one half months after the film shown in Figure 4 Case 3 showing 
the right lung complcteh expanded and a marked enlargement of the thymus gland 

Tig to Case 4 Showing partial collapse of the left lung with a small area of pneumothorax in the lateral 
portion of the left pleural cnvit> (one da> old) 


(17), within a period of three months, ob- 
served three pneumothorax cases in the 
newborn 

Case 1 A female child who, five days 
after birth, on Sept 4, 1935, was brought 
to the Department because her color 
changed from red to blue and then became 
dyspneic The physical investigation 
showed the heart sounds louder on the 
right than on the left, and percussion on 
the right side was dull Clinically, it was 
thought to be dextrocardia The roent- 
genogram made on September 4 showed 
displacement of the heart and mediastinal 
tissues entirely to the right On the left 
side, there was a complete pneumothorax, 
excepting for an area of atelectasis 

The child, weighing 4,230 gm , was bom 
spontaneously She was not asphyxiated 
and had not cried abnormally The birth 
was not prolonged, covering a period of 
approximately six hours It was the 
mother’s first child The only special con- 
cern was the umbilical cord circling the 
neck once Directly after birth, the child 
had a bluish appearance, with a white nose, 
and slightly cyanotic hands and feet She 
did not cry normally, and the breathing 
was labored The temperature was 37 2° 


C , and the child sweated profusel} On 
the third of September, her temperature 
had risen to 39 6° C , with increased dysp 
nea This led to the roentgenographic ex- 
amination On the fifth of September, the 
temperature had returned to normal, and 
a new roentgenographic examination was 
made. This showed that the air m the 
pleural cavity had, in great part, been ab 
sorbed On the ninth of September, the 
child was again well, she showed no cya- 
nosis, her breathing was normal, she took 
nourishment normally, and her tempera- 
ture was normal The third roentgeno- 
gram, on this day, showed nothing left of 
the pneumothorax 

Case 2 A male child, bom on Oct 29, 
1935, was seen, whose birth had been nor- 
mal, the only condition being that the um- 
bilical cord was wrapped around the neck 
once The child was not dyspneic or 
cyanotic However, mstead of crying nor- 
mally, he only whined somewhat painfully 
Temperature was 37° C , pulse, 120, res- 
piration, 68 The physical investigation 
on October 30, the day after birth, showed 
the heart not percussible The heart 
sounds were weak and difficult to hear 
The breast bone was projected forward, 
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bora spontaneously on Jan 11 , 1929 On the 
eighth day, the baby developed a tempera- 
ture of 103 ° F , and on the third day, it rose 
to 105° F There was a definite cyanosis 
noted, and a raspy cry A clinical diagno- 
sis of bronchopneumonia was made The 
temperature continued for six days between 
100° F and 105° F On January 21, an 
x-ray examination of the chest was made, 
which showed a collapse of the right lung 
to about two-thirds of its normal size, with 
an area of pneumothorax in the outer 
one-third of the right pleural cavity 
The heart and thymus were not enlarged, 
and there was no fluid noted in either 
pleural cavity (Fig 1, Case 1) The fol- 
lowing day, a second film was made be- 
cause of this unusual finding and to make 
certain that the diagnosis pf spontaneous 
pneumothorax was correct This film also 
showed the area of pneumothorax (Fig 2, 
Case 1) This baby was definitely cyanotic 
at the time of the x-ray study, but was dis- 
charged as improved on January 24 The 
child finally made a complete recovery, and 
no further x-ray studies were made 

Case 2 Peters, male, was dehvered nor- 
mally and spontaneously, on Nov 11, 1930 
At birth, the baby was quite cyanotic m 
both skin and mucous membranes A loud 
blowing systohc murmur was heard over 
the heart area, and a diagnosis of congenital 
heart disease probably patulous foramen 
ovale, was made by our cardiologist 
On November 19, an x-ray examination of 
the chest was requested This showed no 
enlargement of the heart or thymus, but 
there was a partial collapse of the right lung 
with an area of pneumothorax in the outer 
one-third of the right pleural cavity (Fig 
3, Case 2) Mother and child were dis- 
charged on November 21 and referred to 
the family physician On Jan 7, 1931, at 
2 30 a m , the baby was brought mto the 
hospital because of marked cyanosis and 
gasping for breath The mother said the 
child had been doing well except that he 
became slightly blue at times Physical 
examination at this time showed the baby 
quite cyanotic, with rapid, labored breath- 
ing Bronchial breath sounds were heard 


throughout, and a flat note to percussion 
over both lungs It was impossible to hear 
the heart sounds clearly because of the 
harsh, loud breathing A clinical diagnosis 
of bilateral bronchopneumonia was made, 
complicated by congenital heart disease 
and partial atelectasis of the right lung 
The temperature was 105° F , pulse, 180, 
respirations, 76 Active treatment was 
continued throughout the day, and oxygen 
was used at frequent intervals, but the 
baby died that same day No x-ray ex- 
amination was made and autopsy was 
refused 

Case 3 Waldron, eight-pound boy, 
bora May 8, 1931, at birth low forceps 
were used and labor was not difficult The 
chest was x-rayed on May 20 because of 
slight cyanosis This showed partial col- 
lapse of the right lung with an area of 
pneumothorax 1 by 4 cm in the lower 
outer portion of the nght pleural canty 
There was no endence of disease in the 
lungs or pleura, the heart and thymus 
were not enlarged (Fig 4, Case 3) Mother 
and baby were discharged m good condi- 
tion on May 23 On Sept 10, 1931, at the 
age of four months, the baby was sent back 
to the x-ray department for chest examina- 
tion because of cyanosis This showed 
both lungs well expanded, no endence of 
pneumothorax, but definite and marked 
enlargement of the thymus gland (Fig 5, 
Case 3) The thymus was treated by x-ray 
and a final film was made November 12, 
which showed the thymus reduced to nor- 
mal size, and the heart and lungs normal m 
appearance The cyanosis had completely 
disappeared 

Case 4 Curtis, female, was born on 
March 11, 1931, by Caesarean section be- 
cause of previous difficult high forceps ex- 
traction Mother and child left the operat- 
ing room in fairly good condition Baby 
was tongue-bed and regurgitated after 
nursing and became slightly cyanobc 
Was referred to the x-ray department on 
March 12 for exarmnabon of the chest for 
possible enlarged thymus or atelectasis 
The film showed partial collapse of the left 
lung, with an area of pneumothorax about 
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0 Fig 10 

Tig 0 Case 7 _ Showing an enlarged thymus, lung fields normal in appearance (one da> old) 

Fig 10 Case / Film made after treatment of the thymus, showing reduction of the gland but there 
are small areas of pneumothorax m the lateral aspect of both pleural cavities X ra> examination made 24 
dajs after Figure 0 Case 7 


short!)" after which the child died The 
section showed both lungs non-expanded 
On the left side there was a pneumothorax 
Tollkuhn (23) described a case of right- 
sided pneumothorax in a child of normal 
birth The child died after 24 hours , the 
cause was unknown 

Deissler (24) described a case in which 
the child died one-half hour after a forceps 
delivery Section showed both lungs to 
be collapsed Bilateral pneumothorax 
Cause localized emphysematous blebs, 
perhaps traumatic in ongm 

Gasul and Singer (25) write concerning a 
pneumothorax discovered three weeks after 
birth, with compression pneumothorax on 
the right side Three days later, the child 
died Sections showed rupture of a sub- 
pleural abscess Cause infectious pneu- 
monia 

Hotz (26) found, five days after normal 
birth, a right-sided pneumothorax On the 
twelfth day, this was absorbed, but then a 
pneumothorax was shown on the left, 
which also disappeared several days later 
Cause was unknown 

Hotz described a normal birth, five days 
ofipr which there was a left-sided pneu- 


mothorax, after 17 days, it had sponta- 
neously healed Cause was unknown 
Hotz also described a normal birth, fif- 
teen days after which there occurred a 
pneumothorax with collapse of the lung, 
which healed spontaneously 

Wilh described a pneumothorax on the 
left side, after a normal birth, with umbilical 
cord encircling, associated with displace- 
ment of the mediastinal tissues There 
was no absorption of pneumothorax The 
condition persisted two years afterward 
Willi also described a pneumothorax on 
the left side, which was first discovered after 
three months, showing no absorption It 
was still demonstrated one year later 
Glaser and Landau (2S) discovered a 
case of left-sided pneumothorax three 
weeks after birth Five days later, the 
child died Section showed a perforated 
abscess 

Following is a report of the seven cases 
observed by us during the four-year period, 
from 1928 to 1932 1 

Case 1 Fahey, female, a first child, 
weighing 8 pounds and 1 ounce, who was 

1 During this period x ray examination of the new- 
born chests was routinely made 
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pital from 1928 to 1932, sin of these before 
the twelfth day, and one on the twenty- 
fourth day There were four males and 
three females, three spontaneous deliver- 
ies, three forceps, and one Ctesarean sec- 
tion Only one of the forceps cases could 
be considered a difficult delivery Four of 
these cases were definitely cyanotic at 
birth There was no mention m our cases of 
the cord encircling the neck, as was noted 
m the cases reported by van Ebbenhorst 
Tengbergen Normal breathing occurred 
immediately in six of the cases, and it re- 
quired about five minutes to establish nor- 
mal breathmg m only one case It, there- 
fore, seems unlikely that the method of de- 
livery has anything to do with the causation 
of pneumothorax, but perhaps it occurs 
during the first inspiratory or expiratory ef- 
forts, especially when some secretion or 
substance enters the larynx during or im- 
mediately after birth, causing a spasm of 
the epiglottis under these conditions It 
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three-fourths inch in width, m 'the outer 
upper left pleural cavity The thymus was 
not enlarged, the lungs showed no disease, 
and there was no evidence of fluid in either 
pleural cavity (Fig b, Case 4) Mother 
and child were discharged in good condition 
on March 25 

Case 5 Walsh, male, was bom on May 
20, 1931 The mother was a pnmipara, 
and had a very difficult forceps delivery 
The child did not breath normally for five 
minutes, mother and child, however, left 
the delivery room in good condition 
There was a large swelling (caput) on the 
left side of the baby’s head On May 29, 
the baby was sent to the vray department 
for examination of the head and chest 
Films of the head showed slight depression 
of the left parietal bone beneath the local 
swelling in the scalp, but there was no defi- 
nite evidence of fracture A film of the 
chest showed partial collapse of the right 
lung with an area of pneumothorax in the 
outer third of the right pleural cavity, 
there was no evidence of fracture in the 
chest Neither the heart nor thymus was 
enlarged (Fig 7, Case 5) Both mother 
and child were discharged m good condi- 
tion on June i, 1911 

Case G Reilly, female, bom Jan 11, 
1932, was a first child Position left 
occipito-antenor Under gas anesthesia, 
an episiotomy was done because of a rigid 
perineum Simpson forceps were used 
The baby breathed immediately, mother 
and child left the delivery room in good 
condition The general appearance of the 
baby was good No asphyxia, slan was 
pink, slight moulding of the head, and 
her weight was S pounds and 1 ounce 
On January 12, she was referred to the 
x-ray department for possible enlarge- 
ment of the thymus The film showed none 
but there was an area of pneumothorax, 
occupying the outer third of the right 
pleural cavity, with partial collapse of the 
right lung (Fig S, Case 6) The infant was 
discharged m good condition, on Jan 22, 
1932 

Case 7 Kane, male, a third child, whose 
birth, on July 27, 1932, was spontaneous 


A small amount of ether was given during 
the last stage of labor Position was nght 
occipito-antenor There was a slight 
first degree laceration Mother and child 
left the deliver)’- room in good condition 
The baby weighed S pounds, 11 ounces 
The skm was pink and clear, no asphyxia, 
and his head showed slight moulding and 
small caput Physical examination other- 
wnse was negative X-ray examination of 
the chest, made on July 2S, showed a moder 
ate enlargement of the thymus The lungs 
were u r ell expanded, and the heart was not 
enlarged or displaced Films of the skull 
showed no evidence of fracture (Fig 9, 
Case 7) The baby, however, developed 
twitching of the arms, and a neurologic 
consultation was obtained July 30, on the 
third day This revealed rhythmical eon 
tractions of both upper limbs, chest and 
neck, and at times also of the lower limbs 
The contractions were more marked on the 
right than on the left side The twitchmgs 
unproved after the withdrawal of 3 c c. of 
bloody spinal fluid A diagnosis of intra- 
cranial hemorrhage was made Four doses 
of x-ray were given at weekly intervals 
for the enlarged thymus An x-ray ex- 
amination of the chest was again made on 
August 20, which showed the thymus re- 
duced to normal size, but there was a par- 
tial collapse of both lungs, with a small 
area of pneumothorax m the outer upper 
portion of both pleural cavities The heart 
was not displaced and there was no evi- 
dence of fluid in either pleural cavity (Fig 
10, Case 7) In March, 1933, following 
bronchopneumonia, a film of the chest 
showed a mottled opacity involving the 
middle third of the nght lung area, sug- 
gesting residual pneumonia rather than 
fluid The left lung was well expanded and 
clear This baby was treated m the neuro- 
logical dun e for convulsions until April, 
1933, when he was transferred to another 
hospital 

SUMMARY 

Seven cases of pneumothorax m the 
newborn were encountered by us in the 
x-ray department of the Misencordia Hos- 
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Recent papers have confirmed this finding 
and have further pointed out the presence 
of low-grade changes of a similar nature in 
the contralateral joint m cases in which 
clinically the deformity was only unilater- 
ally manifest Only occasionally are there 
changes of the joint surfaces of the proxi- 
mal carpals or of the intercarpal joint 
spaces Roentgenologically, the alteration 
of the plane of the jomt surface of the 
radius produces a console-like appearance 
of the facet of the radius, although the out- 
line of the articular surface appears scal- 
loped By such transformation a rather 
triangular arrangement of the carpal bones 
may result One of us has observed a simi- 
lar static deviation whereby the arrange- 
ment of the wrist bones presented the 
above-described triangle in a lesser degree 
and without clinical symptoms in several 
cases as an incidental finding Such find- 
ings may easily be confirmed when the at- 
tention of the roentgenologist is called to 
static relations of the radio-ulnar-carpal 
articulation We, therefore, feel that, be- 
sides clinically manifest Madelung’s de- 
formity, there occur instances of incom- 
plete and latent deformities 

Madelung’s deformity is, in its classic 
form, unmistakable and presents the ap- 
pearance of a subluxation of the wrist with 
the dorsally prominent ulna and the radius 
bent or curved forward and toward the 
ulna On inspection, the ulnar prominence 
is seen to be accentuated, there is a ‘'silver- 
fork” deformity, and extension and cir- 
cumduction are limited at the wrist In 
the posterior form, flexion is limited Gen- 
erally there is a moderate limitation of ab- 
duction, and there may or may not be limi- 
tation of pronation Pahl and Fick state 
that limitation of the normal function is 
only a matter of degree As Campbell 
points out, the dorsally prominent ulna 
may be pressed down to a level with the 
radius, but, immediately on releasing the 
pressure, it returns to its former position 
This is probably due to laxity of the distal 
radio-ulnar ligaments There seems to be 
little loss of function following the cessa- 
tion of the acti\ e process , however, in cer- 


tain instances the wrist is weakened and 
the disability progresses Schnek and 
Bsteh report cases associated with fractures 
of the radius and of the os naviculare, and 
also with penlunar dislocation of the car- 
pus, which might be consistent with de- 
creased ability to resist trauma 

As early as 1825, Begin noted forward 
dislocation of the wrist of laborers using 
heavy press levers These men reported 
httle or no discomfort, and Begin attrib- 
uted the deformity to occupational stretch- 
ing of the ligaments In 1839, Dupuytren 
mentioned a similar deformity and in the 
following year Lasanagie described a “luxa- 
tion consecutive de 1’ articulation radio- 
carpienne ” The first positive report, how- 
ever, of the condition as we know it, was 
that of Malgaigne, m 1855 Other cases, 
probably falling into the same category, 
have been mentioned by Busch (1864) and 
Jean (1865) 

In 1S78, before the Seventh German 
Surgical Congress, Madelung described the 
dissection of a unilateral -wrist deformity 
which he had encountered at an autopsy of 
a 20-year-old female, and mentioned 12 
other similar cases which he had seen The 
mam features, as described by him, were 
lateral and dorsal bowing of the lower end 
of the radius, with volar inclination of the 
distal radial articular surface and apparent 
forward subluxation of the carpus He 
found that the dorsal edge of the distal 
end of the ulna was prominent and well 
preserved, while the palmar edge was 
atrophic 

Smce Madelung’s report the deformity 
has been associated with his name, and has 
received considerable attention in the Ger- 
man, French, and Italian literature In 
French, the deformity is known as the 
Madelung-Dupuytren or Madelung-Du- 
play s subluxation In 1908, Siegnst col- 
lected 62 cases, only 10 of which were males 
It was not until 190S that the first paper 
dealing with the deformity appeared m an 
Enghsh journal (Bnnsmade) The follow- 
ing year Stetten, in reporting a rare form of 
this condition, thoroughly renewed the 
subject in a comprehensive article which 
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||\\ADELUNG’S deformity of the 
wrist is a rare condition, usually 
bilateral, developing at the distal 
end of the forearm of young individuals be- 
tween the ages of 8 and 20 years— SO per 
cent of such deformities appear between 
the ages of 11 and 15 years The deformity 
is essentially an anterolateral curvature of 
the distal third of the radius, with dorsal 
prominence of the joint end of the ulna 
Contrary to early descriptions, it is not 
associated with an irreducible dislocation 
of the wrist The lesion progresses slowly 
and by the end of one or two years the de- 
formity is complete During the active de- 
velopmental stage, pains may or may not 
be present If there is discomfort from 
pain or ache, it may be aggravated by 
forced movement, chiefly by extension 
The anatomical changes are best seen m 
roentgenograms which include the hand 
and the entire forearm There is bowmg of 
the lower third of the radius, usually dor- 
sal and lateral The articular surface is 
tilted medially toward the volar side and 
slightly rotated inward and backward, and 
the carpus is thrown forward The increase 
of the axial curve of the radius, especially 
along its medial aspect, results in marked 
bowmg with shortening of the length of the 
bone The ulna is not primarily affected, 
but, due to the shortening of the radius, the 
distal joint end of the ulna is made to over- 
ride the carpus and it becomes unduly promi- 
nent, as is demonstrated in lateral views 
In 96 per cent of the cases this overriding 
takes place dorsally and the carpus is dis- 
placed anteriorly Rarely, as in Stetten’s 
case, the reverse occurs The relative over- 
growth of the ulna is of the greatest im- 
portance and very often gives rise to the 
first c linical manifestation of the deformity 
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Fig 1 

Especially characteristic is the widening of 
the interosseous space due to the exaggera- 
tion of the normal flexor concavity of the 
distal end of the radius The arrangement 
of the carpal bones presents more or less 
alteration, chiefly as regards the static rela- 
tionship between the distal end of the fore- 
arm and the proximal carpal senes, while 
the individual bones mostly remain normal 
m shape and outline Schnek and Mel- 
chior have drawn attention to more or less 
marked changes m the decimation angle 
of the joint surface of the radius with a cor- 
responding pyramidal arrangement of the 
proximal carpal bones (Figs 1 and 2) 
Kohler points out that instead of the nor- 
mal shghtly curved arrangement of the car- 
pals, paralleling the jomt fork of the fore- 
arm, there is a V-shaped arrangement with 
the os lunatum forming the vertex of the 
triangle This is mainly observed in cases 
of bilateral true Madelung’s deformity. 
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joint have produced such a secondary 
deformity 

CASE REPORT 

L T5.,No 62,957, a 16-year old native- 
born Russian Jewish school girl, was ad- 
mitted to the Surgical Service of Dr 
George Heuer, New York Hospital, April 
27, 1934, for thyroidectomy In addition 
to her history of goiter, she stated that at 
about the age of nine years she began to 
have "growing pains" in both wrists, which 
were especially noticeable on motion 
These pains gradually subsided after a 
period of about two years, and her parents 
noticed a deformity in both wrists which 
was most marked on the right side There 
has been no change for the past four years, 
the joints are no longer painful, and there 
have been no other symptoms referable to 
the wrists 

Examination of both forearms shows 
bilateral deformities of the wrist (Fig 1), 
more marked on the right side The ulnar 
prominence is exaggerated on both sides, 
and the carpus appears dislocated ante- 
riorly Just above the wrist there is a 
slight volar concavity of the radius, which 
appears bowed dorsally and laterally The 
styloid process of the ulna is unusually 
prominent and appears dislocated pos- 
teriorly Both extension and abduction 
are limited There is no tenderness 
X-ray examination of the right wnst re- 
xcals the carpus to be projected anteriorly 
but not actually dislocated (Figs 2 and 3) 
Ihc distal end of the ulna projects dor- 


sally, overriding the carpus, but the form 
and structure of this bone show no varia- 
tion from the normal The distal articular 
surface of the radius is inclined in a medial 
and volar direction, and is scalloped in out- 
line There is a small hyperostosis at the 
medial edge of the radial articular surface 
The inner border of this bone appears 
shortened, and the proximal outhne of the 
carpus presents a pyromidal contour in the 
anteroposterior new (Fig 6-A) instead of 
the normal curved arrangement (Fig G-B) 
The individual bones show no changes in 
contour or structure There is some con- 
densation about the dorsal edge of the 
radial articular surface 

Roentgenograms of the left wnst show a 
similar appearance of the carpus and of the 
articular surface of the ulna, but in a lesser 
degree (Figs 4 and 5) 

DISCUSSION 

The reported case represents the final 
appearance of a true bilateral Madelung’s 
deformity Clinical and roentgenologic 
findings suggest that we are dealing with a 
primary lesion about the epiphyseal zone 
of the distal end of the radius, wluch later, 
due to disturbance of the normal growth 
process of the articular end of the bone, has 
produced, secondarily, a deformity of all 
the adjacent skeletal parts While the 
anatomical denation, although not a true 
dislocation m these cases, reminds one of 
the basic features of habitual dislocation of 
the shoulder and of the patella, the ana- 
tomical lesions at the wnst joint present an 
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included a very complete bibliography He dogenous disturbance is strengthened by 
summarized the reports of 62 cases of the the frequency of bilateral deformity, either 
usual anterior deformity and two (including complete or silent, by the localization of the 
his own) of the rare posterior type The primary lesion in the epiphyseal zone of the 
following year Stokes added two more, and, radius, by the often observed associated 
m renewing the literature since that time, underdevelopment of the entire forearm, 
we are able to bring the number of reported and by the poor results following an opera 
cases of Madelung’s deformity to about one tive elimination of the function of the 
hundred Though probably not so rare m flexor muscles Some authors regard this 
this country'' as the literature would indi- condition as a congenital deformity and 
cate, it is nevertheless very' uncommon , in suggest that first attention to it is directed 
the material of the New York Hospital but only at an age when strain on the part and 
one case was noted in 25,000 examinations constitutional changes due to malnutrition 
It can be assumed that with the increasing exert then influence 
number of examinations which are result- Cases have been reported in which there 
mg from the Workmen's Compensation have been associated other anomalies 
Act, and with the wider use of roentgen homolateral cervical nb (Kayon), sacral- 
exanunations m traumatic surgery, there ization of the fifth lumbar vertebra (Ing- 
will be more observations and reports of the ber), multiple osteogenic exostoses (Gad- 
condition rat), and congenital dislocation of the hip 

Of 73 cases m which the cluneal data Donovan and Racansla have reported 
were reported, 86 per cent occurred m fe- cases simulating a Madelung’s deformity 
males The age of onset varied from S to following bone injuries in early childhood 
23 years, but m a large majority it was be- These cases should be considered as secon- 
tween the ages of 11 and 15 years, i e , at dary static deviations following distur- 
the time of puberty As to the actual cause bance of the normal fracture healing, and 
of the deformity, there has been much di- they do not represent the true Madelung’s 
versity of opinions Occupational stretch- deformity And so Fick, Zeithn, Berto- 
ing with resulting relaxation of the hga- letti, Czerny, and Delbet distinguish be- 
ments, strain on the wrist during the tween a true and false Madelung’s de- 
growth period, muscle contractures, inf an- formity Springer suggests the term "sec- 
tile and adolescent rickets, heredity, con- ondary fork-hand” and reports cases as 
eerntal syphilis with osteochondntic lesions, ‘ ‘mantis furca post fracturam, post subhna- 
osteitis fibrosa, and endogenous distur- tionem, e distor stone ” There have been re- 
bance of the bony-cartilaginous develop- ports that polyarthritis, rheumatoid mfec- 
ent have all been suggested The con- tions, osteomyelitis, bland inflammatory 
Option that the deformity is a result of en- conditions, and toxic involvement of the 
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appearance similar to that seen m the end- 
stages of other well-known growth dis- 
turbances, such as Perth es-Legg-Calv6’s, 



A 0 

Tig 0 


Kohler’s, Osgood-Schlatter’s, and Scheuer- 
mann’s diseases It is the opinion of the 
authors that, besides local disturbances of 
enchondral ossification, i e , replacement of 
cartilaginous by osteoid tissue, whatever 
this may be due to, likewise in cases of 
Madelung’s deformity, a dysplastic ma- 
lacia develops and probably produces his- 
tologic lesions at the epiphyseal zone simi- 
lar to that seen in “local necrosis ” Be- 
cause of this there is inability to withstand 
mechanical strain, which eventually leads 
to a rearrangement of the anatomical rela- 
tionship between the primarily involved 
radius and the adjacent ulna and carpals 
It is altogether possible that m Madelung’s 
deformity and in the previously mentioned 
diseases endocrine and constitutional dis- 
turbances may play a part m producing 
these conditions It is of interest to note 
that our patient and one of those reported 
by Stokes were both suffering from hyper- 
thyroidism There are recent reports 
which deal with the possible relationship 
between endocrine disturbances and Made- 
lung’s deformity While the results of care- 
ful endocrine and metabohc studies are not 
striking, there have been in a few cases 
variations from the normal One of us had 
the opportunity of observing three cases, 
and m view of this experience we are in- 
clined to agree with Stieda, Gickler, Red- 


ard, and Stetten that the deformity de- 
velops secondary to a lesion of the cartilage 
of the distal radial epiphysis, with subse- 
quent disturbance of growth at this point 
We feel that m the cases of true Made- 
lung’s deformity, a mechanical cause con- 
sisting m a single injury or frequent re- 
peated minor accidents constitute the pri- 
mary cause of the initial lesion The ab- 
normal reaction of the bone to trauma is 
possibly due to endocrine and constitu- 
tional disturbances affecting the bony- 
cartilagmous growth This seems to us a 
satisfactory explanation for the develop- 
ment of a deformity of the radius in the 
presence of a normal ulna and normal car 
pal bones 


SUMMARY 

(1) A case of Madelung’s deformity o! 
the wrist is reported 

(2) The cluneal and roentgenologic find 
mgs are noted 

(3) The etiologic and predisposing fac- 
tors are discussed 
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upon by a court of last resort, but it may 
be answered by analysis The patient 
goes to a physician primarily for the diag- 
nosis of a condition or for such treatment as 
may be indicated The physician makes 
an examination, part of which consists of 
making a roentgenogram If the roent- 
genogram is made by the physician himself, 
then the plate or film is a part of the record 
of that particular case It is just as much 
a part of his examination as any instrument 
used, device or method employed It 
would be unreasonable to contend that a 
patient owns a history sheet It, neverthe- 
less, is a part of the record of an examina- 
tion, although it may contain the doctor’s 
conclusion as to the result of the examina- 
tion The history sheet records the tem- 
perature, pulse rate and numerous other 
items, while the roentgenogram records 
some other items which refer to the find- 
ings, and which are just as much a part of 
the records of important items necessary 
for the correct diagnosis of the patient’s 
condition as are the temperature, color of 
his skin, or whether his unne contains al- 
bumin or casts 

“ ‘The patient pays for the physician’s 
opinion, or, m other words, his examination 
and the possible treatment, not for the 
means by which these are determined 
The patient does not pay for the x-ray 
plate any more than he does for the ther- 
mometer, stethoscope, or microscope which 
were used to determine his temperature, 
heart sounds, or the condition of ins urine 

*' ‘In the absence of a specific agreement, 
the roentgenogram belongs to the person 
who made it This conclusion is borne out 
by analysis Courts have consistently held 
that a prescription written by a physician 
docs not belong to the patient for whom it 
was written He does not pay for the pre- 
scription but for an opmion of his disorder 
and for treatment for the same The pre- 
scription is nothing more than an order to 
the druggist to supply the patient with the 
medicine mentioned The druggist fills the 
order and files it as lus voucher or author- 
ity for supplying the drugs mentioned in 
the order The situation is similar to that 


of writing a check on a bank The check, 
of course, is not money It is simply an 
order on the bank, as custodian of the de- 
positor’s money, to pay a certain amount 
of money to the holder of the check Un- 
less some specific agreement to the contrary 
is made, the roentgenogram belongs to the 
individual who made it 

“ ‘An additional analogy is found in the 
question of the ownership of photographic 
negatives A person goes to a photographic 
studio for a photograph, but he does not 
pay'- for the plate any more than he pays for 
the camera The courts have repeatedly 
decided that the plates or negatives belong 
to the photographer, who is, however, re- 
quired to put their use to proper purposes 
The following court decisions depend upon 
the foregoing point American Mutoscope 
Co, vs Edison, 137 Fed R, 262, Itzro- 
vitch vs Whittaker, 39 So R , 499 , 
Schulman vs Whittaker, 39 So R , 707 , 
Burrows et al vs Sarony, 111 U S R , 53, 
Thornton vs Schreiber, 124 U S R , 612 , 
Hottmger vs Jackson, 11 Queen’s Bench 
Decisions, 627 ’ 

“As you probably know, I have been 
pretty active on this particular subject for 
a long time I read a paper upon it before 
a jomt meeting of the Western Roentgen 
Society (the progenitor of the Radiological 
Society) m 191 S, which was published m 
the ‘Journal of Roentgenology’ that year, 
and I introduced and had passed the reso- 
lutions mentioned m the early portion of 
this letter Last March I presented a 
more exhaustive paper on the same sub- 
ject, before the Milwaukee County (Wis ) 
Roentgen Society, which will be published 
m the ‘Radiological Renew’ 3 soon 

“I do not know just how your Indiana 
law reads, but m Illinois, when I have re- 
fused to turn over roentgenograms, when 
lawsuits have come up for trial, I have been 
served with a subpoena dueces tecum, which 
orders me to bring all records, documents, 
and roentgenograms pertaining to the case, 
and I do not doubt but that your laws are 
about the same As a matter of fact, there 


1 Radiological Rev lew, Maj -June, 1625 
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ownership or roentgenograms tution where they were made Some three 
the question of the owner- or lour Y ears ago, I introduced resolutions, 
of roentgenograms appears wlucl1 were passed by the Radiological 
lu ue fairly well settled and estab- Society of North America, that ‘It is the 
lished by the two Michigan District Court sense and judgment of this Society that all 
decisions 2 and the recent Michigan Su- roentgenograms, plates, films, negatives, 
preme Court decision which will be men- photographs, tracings or other records of 
boned later, it may be found useful and examinations are hereby declared to be the 
instructive for us to handle similar situa- exclusive property of the radiologist who 
tions We will reate some of the particu- 1113(16 them or of the laboratory where they 
lars of a suit were made ’ 



Twelve years ago, a radiologist in a 
neighboring aty wrote me “I am being 
sued for possession of films taken of a 
patient 

“This suit is preliminary to a suit for 
malpractice, to be filed against the pa- 
tient's attending physiaan, and the pa- 
tient’s attorney is evidently desirous of 
obtaining possession of the films for rea- 
sons best known to themselves 

“They make the same old stipulation 
that these films are wrongfully in my pos- 
session, as his [the patient’s attorney’s] 
client has paid for them and that they are 
therefore his property 

“I shall appreaate it if you can inform 
me of previous deasions rendered m test 
cases ’’ 

I replied “Replying to your query of 
yesterday, will say that I have at this time 
no knowledge as to any definite decision 
from a court of record regarding the owner- 
ship of roentgenograms as such, but I have 
defended the position that roentgenograms 
are records of examinations and that as 
such records, they are the property of the 
radiologist who made them, or of the insti- 


1 The Editor desires to state that much of the matter 
herem has to be printed m form as received without 
normal punctuation or phrasing 

» Two decisions from the Circuit Court of Ingham 
rVv.nfv Mich , and Genessee County, Mich , respec- 
Sely published in Radiology for December, 1032 


p 395 


“Now then, the law is very strict that 
physicians must follow established modes 
of practice Naturally this may be in 
ferred to mean more than the treatment of 
disease, and if they depart from recognized 
methods of practice, they do so at their 
peril Why cannot we carry this just a 
little bit farther and say that the accepted 
mode of practice is for roentgenologists to 
retain possession of the roentgenograms, 
which are a part of then records, and in 
failing to do so, they depart from estab- 
lished rules and methods and consequently 
make themselves liable ? 

“Again, it has been held by courts all 
over this country that the liability of 
physicians depends largely upon whether 
them practice in the case m question has 
been in agreement with the particular 
school of medicine which they practise 
While radiology is of no speaal school, the 
methods followed by radiologists should be 
adjudged as regular if they follow the 
established methods of them speaalty 
“I recently had a careful search made for 
deasions applying to this subject, by a very 
competent attorney Under date of Feb 
14, 1924, he wrote to me that he and 
his associates had been unable to find any 
deasion referring directly to this subject 
He gave me the following, as an opinion 
‘As to the ownership of an x-ray plate, this 
question has never been squarely passed 
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recommends exactly what we have many 
years ago declared to be unethical I refer 
to the giving of prints, copies, or films to 
patients 

After more or less rambling argument 
pro and con the same writer states ‘ ‘There 
are far too many roentgenologists and the 
poorer two-thirds ought to be prevented 
from claiming either the remuneration or 
the authority of the skilled ones, and this 
applies particularly to roentgen therapy ” 
Perhaps the American Board of Radiology 
may help solve that portion of Dr Brown’s 
problem 

He concludes by saying “It would seem, 
therefore, that it is the duty of some one m 
authority to have the courts settle all the 
problems connected with x-ray films of 
pathologic conditions for the benefit of the 
patient and the protection of the doctor ” 
Evidently he has never heard of the Radio- 
logical Society, nor is he aware that that 
body fixed the status of the ownership of 
roentgenograms as long ago as Dec 16, 
1920, and that the recent court decisions m 
Michigan are the direct outcome of the 
Radiological Society’s action The writer 
knows this, because he wrote the Resolu- 
tions which were adopted at that meet- 
ing and has sent out approximately 160 
reprints and letters regarding that par- 
ticular subject to radiologists, attorneys, 
insurance companies, hospitals, industrial 
commissions, and the like He has person- 
ally pleaded until attorneys and begged 
them to start legal actions to tig' to force 
him to yield possession of roentgenograms , 
but none would proceed, because he knew 
that he could vot win 

Therefore, we still maintain that the 
roentgenograms belong to the radiologist 
or to the establishment where they are 
made, as a part of the record of examina- 
tions of patients, unless a specific contract 
to do otherwise than examine has been en- 
tered mto The courts are just beginning 
to recognize and acknowledge what we 
have known for a long time, and now 
conies a man, who from his own statement, 
“does not know uhat it is all about,’’ and 
uants to ha\e "some one m authority” de- 


cide for him We— the Radiological So- 
ciety — have decided, and are well satisfied 
with our decision after over fifteen years 
have passed since the passage of the Reso- 
lutions promulgating our decision (see page 
S4, 1935 Membership Roll of the Radio- 
logical Society of North America) 

HEMIPLEGIA AND HEMIANOPSIA 

While by far the greater number of 
medical malpractice cases with which the 
writer has been connected and concerning 
which he has advised regarding the defense, 
were based on injuries resulting from the 
use of the roentgen rays, there has been a 
considerable number due to other causes 
Among the latter group was one that was 
the source of a great deal of pleasure and 
gratification to me 

An attorney for a large insurance com- 
pany called me over the telephone m 1929 
and asked me, if, m my opinion, a facial, 
lingual, and internal ocular paralysis could 
be caused by an osteopathic treatment I 
replied that I preferred to have more time 
to consider the question and possibly to 
consult neurologists and ophthalmologists 
before I expressed a definite opinion I 
asked him to write me the full particulars 
and, upon receipt of same, I would give him 
the best that I knew or could find out His 
letter read “As per our telephone conver- 
sation in this case, the following is a 
resume of the facts 

“The patient, H S , an electrical engineer 
of 50, called at the office of our assured, 
complaining of neuritis m the shoulders and 
a general nervousness The osteopath 
placed the patient on a table, lying on his 
side While working on the patient's neck 
and head the patient developed a partial 
paralysis affecting his right side and also 
his right eye and tongue Patient’s mmd 
was affected and he was only semi-con- 1 
scious The total incapacity lasted for 
about nme weeks At the present tune he 
is partially able to resume his duties 

He is still suffering from lack of co-ordi- 
nation and numbness in his whole right 
side The doctors who have examined him 
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are numerous decisions from supreme 
courts, notably from Oklahoma, Iowa, Ver- 
mont, Texas, Virginia, and North Carolina, 
that roentgenograms may not be admitted 
in evidence unless they have been identified 
by the person who made them, and m three 
of these States (North Carolma, Virginia, 
and Oklahoma), the decisions state that 
the plates or films must have been con- 
stantly m the possession of the person who 
made them m order that they be admis- 
sible as evidence In view of these facts, 
might it not be well, of course, with the 
knowledge and advice of the attorneys for 
your associate and yourself, that you freely 
surrender possession of the plates m ques- 
tion, with the idea of taking advantage of 
the points made m the decisions just 
quoted (or rather cited) ? 

“As far as I know, the bringing of this 
suit is probably the first of its kind, and I 
assure you that I am extremely interested 
in it While I feel sorry for you and for 
your friend, I am frank to say that I am 
glad that this question is about to be 
tested and decided before a court of justice 
If I can be of any use to you or to your 
friend, be assured that it will be a pleasure 
for me to aid in maintaining the position 
and opmion that I have held for over 
twenty years 

"Another important element which may 
have a weighty bearing in your case is the 
question as to how you rendered your bill 
for the services in which the roentgeno- 
grams were a part Did you bill the patient 
for radiographic or roentgenographic ex- 
aminations? If you did that, it will of itself 
maintain your position and contention, 
but if you billed the patient for roentgeno- 
grams or x-ray plates, it is up to you to de- 
liver them This is m conformity with an 
opmion of one of the best medico-legal law- 
yers in the United States In his communi- 
cation to me, regarding this subject, he 
wrote ‘If the proprietor of the roentgen 
laboratory is employed to make a diagnosis 
and his bill is rendered for diagnostic serv- 
ices the plate or film presumably remains 
his ’ own If he has not been employed to 
make a diagnosis, but to make a plate, then 


the plate belongs to the person ordering it 
{the referring physician ) ’ ” 

Several months later, my Indiana friend 
wrote “I took your letter to the patient’s 
attorney, who is also a persona] friend of 
mine He told me that the patient was 
shown your letter and that on his advice 
they [the patient] had best withdraw the 
replevin suit against me This was done 
and I have heard nothing further since that 
time ’’ 

The foregomg is a recital of like proceed- 
ings known to the writer to have occurred 
not less than a dozen times since 1918, and 
until the epoch-making decisions from 
Michigan, previously mentioned, we have 
been unable to induce attorneys to push 
suits for possession of roentgenograms 
when we have been able to present our 
arguments To cap the climax and make 
Michigan the pacemaker, in a suit for pos 
session of roentgenograms which was car 
ned to the Supreme Court of Michigan 
(McGarry vs J A Mercer Co ), this high 
est court m that State last June (1935) he- 
aded m favor of the physiaan plaintiff and 
appealee that the roentgenograms in ques- 
tion belong to him The deasion has not 
been published at this writing 

Here is a victory upon which your writer 
feels he has had considerable influence He 
acknowledges much aid in the work from 
Dr Sam W Donaldson, of Ann Arbor 
Dr Philip King Brown, Supervisor ot 
Medical Service m the Southern Pacific 
Hospital, at San Franasco, m a letter in 
the “Journal of the American Medical As- 
sociation” of Feb 1, 1936, discussed “The 
Ownership of X-ray Films ” Among other 
things, he said “If it were necessary to de- 
cide the question at once and finally, I 
should say that since the profit m roent- 
genology is so great [italics mine], it seems 
to me that the taker of the original film 
could supply a 4 by 6 photograph of the film 
or of such films as established the diagnosis, 
for passing on to the patient ” In other 
words, this distinguished physiaan would 
have us become medical photographers, 
exactly what we have for nearly forty years 
been fighting to keep away from And he 
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due directly to the manipulations of the de- 
fendant, may it not be argued that the 
plaintiff, having high blood pressure, was 
more liable to have a cerebral hemorrhage, 
and that the seventy of the manipulation 
was the drop in the bucket that caused it to 
overflow’ I believe that is possible, and if 
the hemorrhage occurred soon after the de- 
fendant’s manipulation, it is probable 
So, while the alleged injury could not 
be a direct cause of the ailments that plain- 
tiff claims, it might have been an exciting 
cause, because it precipitated a condition 
which was imminent, and would as likely 
have occurred if the plaintiff had stubbed 
his toe while walking, or incurred some 
similar slight harmless or otherwise innocu- 
ous accident 

“Similar events such as this occur fre- 
quently m the practice of medicine and 
surgery, and the patients have no recourse 
from the effect of proper treatment, pro- 
vided the person administering the treat- 
ment is a properly licensed practitioner, 
exercising due care in the administration of 
the treatment Physicians do not and are 
not expected to guarantee good results or 
good effects following then treatment 
Physicians are not insurers of cures or even 
of benefit from their treatment 

“The foregoing embodies my opinion, 
and outlmes something of a lme of defense 
which can be proven by expert testimony, 
and winch, it seems to me, should enable 
you to secure a verdict for the defendant ” 

The attorney for the insurance company 
replied as follows “We are m receipt of 
your letter, giving us your report m the 
above captioned matter, for which we 
thank you The report is very full and is 
very helpful and we want you to know that 
we appreciate it very much ” 

The ease uas settled for SI, 500 out of 
court 

PRACTISING MEDICINE WITHOUT A LICENSE 

Se\ eral } ears ago I w as asked to help an 
Eastern group m the prosecution of several 
men who i\ ere practising medicine without 
the necessary state license I wrote “Of 
course 5 ou know that you must catch your 


rabbit before you cook it Likewise, you 
have to have a patient or — better — several 
patients, who have been treated by your cul- 
prits, and who have paid for the treat- 
ments And it is to be preferred that these 
patients can show and prove that they did 
not have the ailments or disease that the 
irregular practitioners treated them for 
Although this latter requirement is not ab- 
solutely essential, it is liable to help toward 
a conviction, because it shows the ignor- 
ance of the irregular practitioners Of 
course, then ignorance has nothing what- 
ever to do with them guilt of practising medi- 
cine without a license, but juries are peculiar 
‘critters,’ and usually, some such thing as 
proof that the culprits took the money 
from the sufferers without giving them any- 
thing for it is considerably more hable to 
induce a conviction than without that kind 
of evidence, if you can get that sort of evi- 
dence into the record of the case 

“In furtherance of the proposition of 
prosecution of non-medical practitioners, 
your attention is called to a decision from 
the New Jersey Supreme Court, which 
seems to me might be of considerable value 
in at least one of the cases you mention 
“Chiropractors cannot legally use elec- 
tricity in the treatment of patients accord- 
ing to the decision of the State Board of 
Medical Examiners vs Harry De Baum It 
seems that De Baum had been charged 
with practising medicme without a lic ens e, 
having treated a patient with some form of 
electricity and had been paid a fee for the 
treatment The case was tried before a 
judge and without a jury, and the defend- 
ant was acquitted of the charges, m the 
First Judicial District Court The State 
Board appealed the case to the State Su- 
preme Court, which reversed the finding of 
the lower court (m Bergen County) The 
Supreme Court said “Electricity is a dan- 
gerous instrumentality unless restrained 
within proper limitations, and its use as 
applied to the human body should be under 
the direction of authorized persons Its 
use in the case for which the defendant was 
prosecuted was a part of the art of healing, 
and m no wise involved the function of 
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say that he has a permanent loss of the use 
of the outer quadrant of the right eye 

“The patient alleges that the injury was 
caused by turning his head too far to the 
side 

“We are anxious to know if such condi- 
tion could result from an osteopathic treat- 
ment or whether this condition indicates 
some chronic condition that simply evi- 
denced itself at the time of this treatment 

“The osteopath advises us that after the 
partial paralysis developed he took the 
patient’s blood pressure, which he found to 
be 162 systolic 

“We will be pleased to have your opinion 
herein ” 

Three days later I wrote “In reply to 
yours of June 21st re above-captioned case, 
will say that after carefully considering 
conditions, eliciting the opinions of two 
high-class neurologists and a high-class 
opathalmologist, correlating their opmions 
with what I know from my own experience 
and knowledge, I am firmly convinced that 
the hemiplegia and hemianopsia com- 
plained of by the plaintiff m the case in 
question, are not directly due to the alleged 
cervical spinal injury — ‘the result of turn- 
ing his head too far to the side ’ 

"Neck injuries, such as are alleged, might 
and frequently do produce paralysis of one 
or both sides of the body below the location or 
point of the injury, but they never affect the 
eyes, and from our knowledge of human 
anatomy and physiology, we know that they 
cannot affect the eyes 

"It is comprehensible how the tongue 


while the eleventh nerve is the spinal acces- 
sory nerve and is an important nerve 
affecting motion Also, none of these 
nerves has anything whatever to do with 
the eyes, and furthermore, no nerve outside 
of the cranium has anything to do with the 
eyes nor with sight or vision 

“Hemianopsia — which is the technical 
term for loss of vision m one-half of the eye 
or normal visual field — is usually caused by 
a lesion between the optic chiasm and the 
occipital cortex, a lesion in the cortical 
center controlling vision, or in the angular 
gyrus All these are parts of the brain, and 
are located within the cranium, far removed 
from the neck, and could not by even the 
greatest stretch of imagination be affected 
by an injury to the neck, in a direct man 
ner 

"The fact that the paralysis mvolved the 
nght eye and the right side of the body 
points definitely and conclusively toward 
either an apoplexy or a thrombosis, within 
the cranium and in the brain, in the centers 
which control the nght side If the paraly- 
sis came on slowly, the cause would most 
likely have been a hemorrhage, due to the 
bursting of a blood vessel in the brain and 
pressure from the blood, in the region con- 
trolling these parts If the paralysis came 
on suddenly, that would in all likelihood be 
due to the lodging of a blood clot or of some 
similar substance or tissue, at or near the 
same location 

“The blood pressure at 162 in a man of 
50 is high enough to rather strongly sug- 
gest, if not to absolutely justify, a diagnosis 


might be affected, if the injury resulted m of cerebral hemorrhage in this case 
a closure (partial) of the jugular foramen in “Incidentally, and entirely aside from 
the base of the skull, whence the tenth, the considerations herein discussed, a blood 
eleventh, and twelfth cranial nerves make pressure of 162 should have been enough 
their exit from the cranium, but if the for the defendant to have been warned 

tongue which is innervated by the twelfth against applying his vigorous neck-twisting 

nerve became paralyzed wholly or in part, therapy But being an osteopath, he had 

due to an injury at this point or distal to it, had no training m the significance of that, 
there would almost certainly and positively and that is one more good reason why your 
be inuirv and paralysis of the functions of company should not insure osteopaths 4 
the tenth and eleventh nerves The tenth “Now then, while we are satisfied that 
oerve is the vagus or pneumogastnc nerve, the a lleged ailments are not and can not be 
, . nne Q f the Widest distributions of t Incidentally, this insurance company quit msur- 
JSy of the nerves m the inside of the body, ing osteopaths the next year after this letter was written. 
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State Bd of Med Exam vs Fife etal , a 
Lomsiana case (111 So R , 5S ) 
William vs Scudder, an Ohio case (931 
N E R , 4S1 ) 

People vs Banks, a Michigan case (209 
N W R , 935 ) 

“An electrotherapeutist case, Larson vs 
State (Texas) (2S5 S W R , 317 ) 

“I sincerely trust that you will find 
ample in the foregoing to show what you 
need to make those fellows behave I 
would like to hear how you come out ” 

I never learned the result of the at- 
tempts to make these men quit practising 
medicme without bemg licensed 

“myriads of papillomas” an unusual 

RESULT 

The following letter to me, from a radi- 
ologist m a large Southern city, my reply, 
and his reply to me, all within the last 
week m 1924, tell an interesting and in- 
structive story 

Dr E ’s letter read “I hai'-e been very 
much impressed by the articles you have 
written relative to expert testimony m 
cases pertaining to x-ray bums At the 
present time I am going through the throes 
of such a distasteful experience, the case 
havmg come up once and resulting in a 
mistrial 

"To begin with, I want to give you the 
following history In the Summer of 1920 
a man came to my office with myriads of 
papillomas on each side of his face, and 
extending down into the bearded portion of 
his neck, and consulted me for treatment 
He had had these warts removed a number 
of times by the electric needle, and they 
immediately returned, so I advised the only 
course that I knew — \-ray treatments I 
gave lnm the following dose to each side 
S m distance , 1 mm aluminium , 5 ma , 
9 in S G , for 5 minutes 

“The patient had to leave the city that 
night, and before he went I told him that I 
thought he might have some swelling in 
the parotid region as well as soreness m the 
glandular structure of the neck Two days 
later lie returned to my office, and com- 


plained of excessive dryness in his mouth 
and throat, which I naturally expected 
would follow the normal routine 

“Upon examination in the office of a 
laryngologist, he was found to have his 
mucosa, from the uvula downward, as 
white as cotton, and the laryngologist 
really thought it was a case of diphtheria 
Of course I became very much alarmed, 
although I knew of nothing to do to stay 
the progress 

“Following this, a very marked edema of 
the glottis appeared and I for a time feared 
that we would have to do a tracheotomy, 
but this subsided to a sufficient degree to 
eliminate the necessity of such a step 

“Two or three days later the glands of 
the neck began to swell, and gradually 
reached the extent where the whole struc- 
tural outline of his neck was in line from 
almost the tip of his chm to the angle of 
the jaw on each side, to the nape of his 
neck I did not know what to do, of course 
expecting a horrible dermatitis to begin in 
the usual time, from ten days to two weeks 
after the treatment 

“At the expiration of three weeks there 
was nothing more than a blush on the skin, 
which gradually became deeper and more 
angry, and by the end of the fourth week I 
saw staring me in the face a definite x-ray 
bum The glands of the neck remained m 
that condition for at least six months be- 
fore any suggestion of retraction in the 
fibrous tissue accumulation manifested it- 
self, and you can imagine what a horrible 
advertisement this was for me, being con- 
stantly on the street, and possessed of a 
vociferous personality 

“The dermatitis on the skin gradually 
subsided, after progressively reaching and 
going through the stage of ulceration, and 
I thought the matter was all over so far as 
danger was concerned 

“The patient in the meantime consulted 
Dr B , at Johns Hopkins, Dr J , at Phila- 
delphia, and Dr S , at New Orleans He 
then came to my office and told me after 
the conference with the stated authorities 
that he realized he was the goat and could 
hardly attribute the unfortunate expen- 
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hand manipulation which, let it be said, is 
supposed to be the chiropractor's method 
of treatment” The Court further said 
“This Court is unable to conceive of any 
hypothesis m this case on which the use of 
electricity in the manner stated is a part of 
the practice of chiropractic The action of 
the defendant as stated is considered by 
this Court to be contrary to the prohibitory 
provisions of Section 10 of the act licensing 
physicians to practise medicine, enacted m 
1921 

“The following are excerpts from some 
of the authorities, regarding what consti- 
tutes the practice of medicine 

“ ‘A physician is one lawfully engaged in 
the practice of medicine and includes all 
who practise physic or surgery and is not 
limited to any one school of practitioners ’ 
(30 Cyc , 1544 ) 

“ ‘A surgeon may be said to be a physi- 
cian who treats injuries, deformities, dis- 
orders It would also mclude treatment of 
disfigurements or other physical conditions 
by manual operations and the use of surgical 
instruments and appliances ’ (30 Cyc , 

1546 ) 

“ ‘Liability under a statute prohibiting 
the practice of medicine without a license 
is not affected by the fact that the opera- 
tions were performed and the medicines 
were administered under the direction and 
charge of a licensed physician and surgeon ’ 
(30 Cyc , 1564 ) 

“ ‘The New York State statute regulating 
medical practice defines the practice of 
medicine as follows 'A person practises 
medicine within the meaning of this article 
except as hereinafter stated, who holds 
himself out as bemg able to diagnose, treat, 
operate or prescribe for any human disease, 
pam, injury, deformity or physical condi- 
tion, and who shall either offer or under- 
take by any means or methods to diagnose, 
treat, operate or prescribe for any human 
disease, pam, injury, deformity or physical 
condition 

‘‘The New York statute regulating 
medical practice applies to ‘every means 
and method that could be used or 

claimed to be used to relieve or cure dis- 


ease and deformity, unless excepted by 
the statute ' (217 N Y Supp , 98 ) 

“ 'Superfluous hair on the face is a de- 
formity within the meaning of the New 
York State Public Health Law, and one 
who, not bemg a licensed and registered 
physician, holds himself out as bemg able 
to successfully treat such deformity and 
undertakes to treat it with an electnc 
needle violates the statute regulating the 
practice of medicine, and under the statute 
is guilty of a misdemeanor and cannot re- 
cover for services rendered in giving such 
treatments ’ (102 N Y Mise R , 97) 
“The first three of the foregoing excerpts 
are recognized all over the United States, 
and should prove useful m theprosecutionof 
your culprits In addition to the foregoing 
I call your attention to the following cita 
tions, which you may have looked up 4 
you feel as though you need them 

“The practice of medicine is defined in 
the following 

Loucks vs Ionia Circuit Judge, a Michi 
gan case (151 N W R , 623 ) 

State vs Yee Foo Ltun, a Utah case 
(147 Pac R , 4SS ) 

Commonwealth vs I)e Lon, a Massachu- 
setts case (106 N E R , 846 ) 
Milling vs State, a Texas case (150 
S W R , 434 ) 

Frank el al vs South et al , a Kentucky 
case (194 S W R , 375 ) 

Board of Evamiuers vs Fregner, another 
Utah case (154 Pac R , 941 ) 
Swarts vs Sveeny, a Rhode Island case 
(85 Atl R , 33 ) 

Commonwealth vs Seibert, a Pennsyl- 
vania case (105 Atl R , 507 ) 

State Bd of Exam vs Brown, a Colo- 
rado case (198 Pac R , 274 ) 

A North Carolina case, N C Supr Ct 
R , 1915, 33 Guilford 
Case 109, another Massachusetts case, 
85 N E R , S58 

Andrus vs State, another Texas case 
(281 S W R , 851 ) 

Hams vs State ex rel Wilson, Solicitor, 
an Alabama case (109 So R , 290 ) 
State vs Price , an Idaho case (159 
Pac R , 1183 ) 
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with me to go to the trial, they were de- 
cidedly more hopeful, and, as I just re- 
lated, they won a verdict 

“While it does not sound well for a man 
to tout himself unnecessarily, we might as 
well recognize the value of my presence at 
a trial as an expert witness (as well as an 
advisor) As you probably know, I can 
qualify to the limit, having worked with 
the \-rays since 1896 and as a specialist in 
Chicago smce 1907, specializing in therapy, 
as consultant for several hospitals, member 
of several \-ray societies, author of many 
papers upon radiological subjects, etc 
Bringing these qualifications to a jury must 
have same weight In addition to this, I 
know how to testify I make my answers 
intelligible to the most ignorant man on the 
jury, explaining in detail whenever the op- 
portunity presents, and generally succeed 
m convincing the judge and the jury that I 
know what I am talking about and that I 
am telling the truth Right here it may be 
worth while to note that I have treated 
multiple warts (papillomas) with x-rays 
with good results I treated one yesterday 
It can probably be used, without bringing 
out that my technic was different from 
yours As a matter of fact, I applied 6 ma 
for 5 minutes, through 1 mm aluminium, 
at 100 kvp , at 10 mches F S D 

“I wish I were so situated, Doctor, that I 
could afford to volunteer to come to B 
without any expense to you, but as your 
insurance company will pay the bill, that 
need not deter you if you feel that you 
want and need my services I can arrange 
so as to be there at the time of the trial and 
not be away any longer than is necessary, 
as the tram schedules are most favorable 
for that Of course, it will be necessary to 
know when you will want me, a day or two 
ahead, so that I can arrange my work here 
My office work is almost altogether by ap- 
pointment, many appointments bemg made 
veeks in advance, and when anything like 
this occurs, I send word to such patients, 
gmng new dates I would like to come 
and feci sure that it will be decidedly 
north while for you and the insurance 
company 


“Trusting that this puts the subject in a 
definitely lucid and satisfactory basis, 

Two days later I received the following 
“It is with great pleasure and relief that I 
write you of the settlement that has taken 
place m my case I have no doubt in the 
world that, from the testimony of both 
sides, 1 would have ultimately won, but the 
undesirable publicity attached to it, as well 
as the long-drawn-out contentious, exas- 
perating experience, prompted me to fol- 
low my attorney’s advice, and settle 

“The insurance company put up most of 
the money and I was taxed vastly less than 
I ever dreamed of In fact, it was lighter 
than would have been my personal attor- 
ney’s fee 

“I want you to know that I appreciate 
very much mdeed your willingness to serve 
m the capacity you mentioned m your 
letter, and I am quite sure that the insur- 
ance company would have had you come if 
the case had come to trial 

“Your letter is mdeed a most interesting 
one, and I shall keep it to use in case it 
might be of assistance to some other poor 
chap in this part of the country, in case you 
might not be able to come here ” 

The foregoing is an example of what 
occasionally happens The writer has 
never seen so much that is unusual all 
occur in one patient, but the unexpected 
thing is hable to occur to any of us and if 
we can find a similar case or one nearly akin 
to it, we may find help, or at least moral 
support It is exactly this sort of thing 
that has kept the writer on the trail of 
roentgen dermatitis malpractice suits, and 
by keepmg m touch with all possible de- 
cisions from courts of last resort, he has m 
enough instances to make it interesting to 
himself and valuable to the other fellow 
been able to offer something constructive 
for the other fellow and destructive to the 
one claiming malpractice, or trying to get 
some of the doctor’s hard earned money 

ROENTGEN DERMATITIS FOLLOWING DIAG- 
NOSTIC PROCEDURE 

In 1922 a man named L had a complete 
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ence to me, but he expressed the desire for 
money I knew that the poor fellow had 
been tlirough a horrible experience, and 
having some msuranee, felt that my insur- 
ance company would permit me, under the 
circumstances, to give him what he asked 
for, so I requested him to name the sum 
he wanted He did so, and signed a re- 
lease to that effect 

“Some time after this the patient went 
to Europe, being a German by birth, and 
on his return a little ulcer showed up on the 
site of the former irritation His family 
physician, seeing the gravity of the situa- 
tion, suggested that he go to Johns Hop- 
kins, which he did At that institution 
they remo\ed the ulcerated tissue, which 
showed no evidence at all of malignancy, 
and dissected out the glands on that side of 
the neck Following this operation the 
man had an extensive infection on that 
side of his neck, which almost caused his 
death On his return from Johns Hopkins 
he entered suit against me on the grounds 
of fraud, claiming that I had mislead him 
into a compromise by saying that he was 
all right, and would haxe no further 
trouble, which, of course, is ridiculous, 
having had some fourteen years’ experi- 
ence m \-ray work previous to that tune 
“Anyway, the suit was pushed, the jury 
was tied up m a si\-to-SL\ split, and at the 
present writing a rehearing will be had on 
the 5th of next January 

“The msuranee company’s lawyer, a 
very capable man, has been very much in- 
terested in your articles, and asked me the 
possibility of getting you to come here to 
assist m the present predicament 

“Will it be possible for you to lend your 
assistance on the date mentioned, should I 
wire you to come? My lawyer is trying to 
effect a compromise to, if possible, relieve 
me from the disagreeable and damaging 
advertisement that naturally follows 

“Please let me know immediately under 
what conditions you would come ” 

I replied "After a hasty review of your 
account of the case I would say that about 
the only point against you is that the dos- 
age you administered might be considered 


somewhat m excess, but with that taken 
into consideration the effect produced (as 
you relate it) was certainly very unusual, 
and was, in my opinion, evidence of marked 
idiosyncrasy to the effects of the roentgen 
rays, besides a xery marked hypersensi 
tiveness 

“With these things m mind, it seems to 
me the points that stand out as most vul 
nerable to attack are first, marked idio- 
syncrasy to x-rays, second, the late ap 
pearance of the dermatitis — after three 
weeks — suggests to me the possibility of the 
patient having applied some drug after he 
had received the irradiation 

“The points which clearly are in your 
fax or are the treatment gmen was and is 
a recognized one for multiple papillomas, 
3 r ou settled in good faith with him and 
have a release, and the ulcer removed at 
Johns Hopkins Hospital was not malignant 
{yon should try to secure an affidavit to tha\ 
effiect ) 

“In preparing this case, I lvould direct 
the attention of your attorneys to the fol 
lowing Rost vs Roberts (Wis ), 192 N W 
R , 3S, Ferguson vs Bellaire (Ioxva), 197 
N W R , 13, Hamilton vs Hams (Texas), 
223 S W R , 533 This last cited case is 
the second trial and second Supreme Court 
decision, and in this decision it is stated 
‘He [meaning the radiologist] is not ex- 
pected to anticipate results arising from 
the peculiar characteristics, etc , nor is 
he an insurer of unexpected results ' Also, 
Antowill vs Friedman (N Y ), 1S8 N Y 
Supp , 777, Street vs Hodgson (Md ), 115 
Atl R , 27, Sterne ns vs Turner (Pa ), 117 
Atl R , 992, Hayes vs Lufkin (Minn ), 
179 N W R , 1007 

“1 do not think that your case is nearly 
as bad from the standpoint of the defend- 
ant as was the Rost vs Roberts case (192 
N W R , 38), m which I appeared for the 
defendant and m which the verdict was for 
the defendant, and included a judgment of 
$550 for his services to the plaintiff Just 
before the trial, the attorneys for the in- 
surance company came to my office with 
long faces and told me that they had a bad 
one, but when they left, after planning 
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similar apparatus, which have been dis- 
carded and cast aside almost before the 
ink of their signatures to the releases was 
dry 

The following is an example of this sort 
of tilin g, in which the most important testi- 
mony was against the presence of any in- 
jury, but wherein the defendant corpora- 
tion chose to pay a considerable sum in 
settlement rather than run the risk of an 
unfavorable verdict 

A few years ago, a little, scrawny, slant- 
eyed woman of about 23 years of age was 
brought to me by an investigator for an 
attorney for examination of her lumbo- 
sacral and pelvic regions 

When she entered my office she limped 
considerably on her left leg and walked with 
a typical guarded spine gait She was so 
shifty-eyed and fox -like m her conduct 
that I went mto considerable detail in my 
physical examination of her, and her flip- 
pancy and impertinence became so extreme 
that it was disgusting to both my assistant 
and myself 

After disrobing, she pranced up to the 
x-ray table without any limp or guarded 
spine and flopped from dorsal to lateral 
position as though she was enjoying herself 
immensely She hopped down from the 
high table and put on her clothes, all the 
while chattering like a parrot that had had 
a drink of hard liquor But, as sooji as she 
had her clothes on she resumed her guarded 
spine gait and limped on her right leg as she 
went out Her conduct was so bad that it 
was good — a paradox, but you know what 
I mean 

My report to the attorney read, in effect, 
that the physical and roentgen examina- 
tions of his client's lower dorsal, lumbar, 
and sacral spine, pelvis, and thighs showed 
no deviation or departure from normal 
Not having discussed why this attorney 
had sent this woman to me for examination, 
I nas considerably surprised to be called 
on cr the telephone a few da\ s later by the 
attorney and informed that my services as 
an expert witness would be needed the next 
day, and that he was sending a formal 
subpoena for me but that I v as to be paid 


as an expert by him, m the case of Miss R 
vs a certain corporation This woman was 
suing the corporation for $25,000, alleging 
that she had received a spmal injury, and 
I found out later that she had imbibed 
several drinks with the investigator for the 
corporation, who had brought her to me for 
examination, and report to her own attor- 
ney (I had mistaken the investigator for 
the corporation to be in the employ of the 
plaintiff's attorney ) 

When I was put on the witness stand, 
qualified, had presented my films, inter- 
preted them, identified the woman as the 
one whom I had examined and the direct 
examination was concluded, the defend- 
ant’s attorney began a quiet and methodi- 
cal but most searching cross-examination 
He asked me about her gait, whether she 
appeared to be lame, if, in my opinion, she 
was really lame and disabled All of my 
observations, naturally, brought out much 
that was damaging to the plaintiff’s case 
Re-direct examination brought out but 
little more and convinced me that the 
plaintiff's attorney did not understand my 
report or he would certainly not have called 
me as his witness 

Because of the allegation of injury and 
the likelihood of the jury giving a verdict 
for the plaintiff — in the face of such a poor 
showing being made by the plaintiff — the 
defendant corporation decided to settle 
this case This was done nnmediately — 
out of court — after I had completed my 
testimony Evidently they preferred to 
pay rather than risk it with the jury 

I met this young woman, coming into the 
building where I have my office, the day 
after the foregomg trial She walked en- 
tirely without limp or guarded spine, as I 
ivell knew she could I remarked to her 
that her “hip and spine appeared to be 
much better ” Her reply was, “Oh, yes, 
my case was settled yesterday ” 

Perhaps I am a cynical old duffer, but I 
cannot help thinking that it is a crying 
shame for persons like this to be permitted 
to do this sort of thing There was definite 
and conclusive evidence that the plaintiff 
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gastrointestinal examination consisting of 
two fluoroscopies of unknown duration and 
five roentgenograms The roentgenologist, 
at that time a recent graduate m medicine, 
estimated the fluoroscopies to have totaled 
about 3 5 milhampere-minutes m duration, 
with 15 inches F S D , 4 5 inch S G , and 
1 mm A1 filter to the anterior abdominal 
wall, and about 7 milliampere-mmutes to 
the dorsal region, with the same settings 
The five films were made by usmg l 3 / 4 sec , 
30 ma , 5 m S G , 28 in FD, each with 
1 mm of aluminium filtration 
It was found — after the trial — that this 
same patient had had several roentgen ex- 
aminations at a certain free dispensary 
where the \-ray work w as done by a nurse 
technician and where no data were obtain- 
able as to dates, time, etc 
Shortly after the examinations described 
in the preceding paragraph, the man de- 
veloped a typical roentgen dermatitis, 
passing through the usual course and at the 
end of about two months presentmg a typi- 
cal third degree dermatitis There was a 
deep ulcer in the lumbar region, containing 
three central islands of grayish-yellow 
slough, with angry over-nding edges, etc , 
so characteristic of the condition 

At this time the man was seen by one of 
our celebrated dermatologists, who pre- 
scribed a paste to be applied (which, inci- 
dentally, did about as much good as if the 
paste had been applied to the asphalt pave- 
ment in front of the hospital) 

About three months after the advent of 
the dermatitis the man was moved to an- 
other hospital where his treatment con- 
sisted of making a complete ej cision of the 
damaged area, followed by skm grafting 
The operation was most skilfully done by 
one of our best surgeons and resulted in a 
very satisfactory healing and termination 
of the condition 

At this tune, a couple of lawyers who had 
heard about the case from a friend of the 
patient, visited the latter and had little 
difficulty in inducing him to allow them to 
start suit for malpractice, taking the case on 
a contingent fee basis, they to receive one- 
thud of the amount of the damages' awarded 


The case hung around in the courts for 
nearly five years, and when it did come up 
for trial the echoes of the Bloomington case 
(m which the doctrine of res ipsa loquitur 
was held to apply in all x-ray injuries result- 
ing from diagnostic procedures) had not yet 
ceased reverberating, so the attorneys for 
the defendant advised settlement This 
was accomphshed for 51500 
The writer had been in conference with 
the defendant’s attorneys m the hope and 
with the idea of helpmg in the defense, and 
was very much reheved to learn, just before 
the beginning of the trial, that it had been 
settled 

Here was an instance of the plaintiff hav 
mg had roentgen examinations made both 
before and after those for which the de 
fendant m the lawsuit had examined him, 
such unrecorded and unprovable examrna 
tions probably contributing largely to the 
injury (if not entuely being the cause) 
The young physician who made the ex- 
aminations and who was later the de 
fendant in the suit, had not questioned the 
patient as to whether he had had any pre- 
nous roentgen exposures, and had conse- 
quently'' applied enough to produce the 
damage to an already'’ msulted skin It was 
a costly lesson to him, as he had no insur- 
ance, and he had to dig down deep into his 
pocket to pay the amount he settled for, in 
addition to his attorney’s fees 

PROMPT RECOVERIES OF PLAINTIFFS AFTER 
SUITS ARE SETTLED HER “CASE WAS SET- 
TLED YESTERDAY” 

All those who have had any considerable 
amount of experience m the adjustment or 
settlement of claims for damages resulting 
from personal injuries have observed how 
rapidly the disabilities, lameness, limping, 
etc , for which the allegedly injured person 
has tried (usually with success) to collect 
damages, are healed, cured and entuely 
disappear as soon as the financial settle- 
ment has been made 

We have seen numerous most remark- 
able recoveries in instances m which pa- 
tients (plaintiffs, we better say) requued 
wheel chairs, crutches, jury masts and 
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jection was made until after I had sent Mr 
H se\ eral bills to his place of busmess in 
B Then he wrote me a complaining letter 
in which he protested our habit of not send- 
ing him the \-ray films This was the very 
first that we heard that he wanted the 
films or copies of the same 

“It is our custom to keep on file m our 
office all original negatives, because when 
we release the negatives we are then with- 
out any evidence upon which to base our 
diagnosis We are willing at all tunes to 
loan the films m each and every case Mr 
H , on his visit to E , did not come to see 
us in regard to the matter, and made no 
demand, wntten or \ erbal, to our office for 
the privilege of seeing the films or borrow- 
ing them for his physician’s inspection 
“Mr H certainly owes this bill just the 
same as if Mrs H had taken her son to a 
store and bought a suit of clothes for him 
in the absence of his father Our work was 
done m good faith and in the best possible 
manner We will be very glad indeed to 
have your representative m B consult the 
leadmg physicians there regarding our pro- 
fessional standing and the reasonableness 
of our fee of $35 00 for an x-ray gastro- 
intestinal study Dr E S , a roentgenolo- 
gist of B , will be pleased to tell you, I am 
sure, if our charges are reasonable and if 
our practice of keeping a file of the films is 
unusual 

“We regret very much to be forced to 
take the only course left open to us in this 
matter With all fairness to Mr H , I 
would suggest that your representative see 
lum again and try to get him to close this 
matter by paying the account, but if he 
refuses to do this we are enclosmg our 
check for court costs and will expect you to 
proceed according to law, as is our custom 
in such cases " 

So that he might ha\ e what he hoped 
would be a someu hat broader and a more 
authentic aspect of the situation, this at- 
torney asked Dr E S about the matter, 
who, after giving his own opinion and ap- 
prox al to all the two high radiological 
authorities had done and claimed, sug- 
gested tint lie (the attorney) write me rela- 


tive to the affair Consequently I re- 
ceived the following “Dr E S , who is a 
member of the same medical association 
with you, tells me that you would likely 
be glad to furnish me with information per- 
tinent to a suit I have against a Mr H , of 
B , for Drs N and N , of E These latter 
run an x-ray laboratory in E and also are 
members of the same medical organization 

"Enclosed you will find copies of letters, 
etc , which will give you data m the case 
Wish you would kindly give me informa- 
tion regarding the customs of x-ray special- 
ists as to what is a reasonable charge, to 
whom their bills are sent usually, the let- 
ting out of films and copies of films, wife 
contracting debt under the present circum- 
stances, and any other data of recent cases, 
etc , that would be of benefit to me m win- 
ning this case for Drs N and N 

“As the time is very short before the 
trial, will ask that you kindly forward me 
this information, if you will, at your earliest 
convenience I did not have tune to have 
Drs N and N write you and then send 
your answ r er tome” 

I immediately replied “While I do 
not pretend to be an authority upon the 
law m the questions you ask, I will give you 
my opinion in regard to them and wall 
assure you as regard the question of the 
ownership of the roentgenograms Several 
attorneys who hax r e threatened to bring 
action to force physicians to deliver the 
roentgenograms to then clients have either 
withdraxxm then action or have stopped any 
action after being shown a copy of the en- 
closed reprint entitled ‘The Ownership of 
the Roentgenogram ’ 

“Your inquiry as to ‘what is a reasonable 
charge,’ is entirely too vague and indefinite 
for intelligent reply by me I must know 
more about xvhat was done by your clients 
before I can answer A complete gastro- 
intestinal examination would justify charg- 
ing a fee of from fifty to two hundred 
dollars, and this would be reasonable 
enough if any great amount of service xvas 
rendered 

"Bills for semces rendered to minors 
should be rendered to then natural parent 
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was neither lame nor injured It is, as I 
have so often repeated, almost impossible 
for a corporation or rich litigant to secure 
justice in personal injury suits The gen- 
eral idea appears to be that “they are rich, 
let us sting them ” 

AN INSTRUCTIVE TEE COLLECTION CASE 

A well-known firm of high radiological 
authorities m the Southwest rendered serv- 
ices to the son of an attorney in another 
city m the same State, and failing to be 
paid their fee after a reasonable tune, 
wrote a letter to the attorney It elicited 
the following “I have a bill from you for 
S35 00 for \-rays made of my little boy 
My wife tells me that Dr Q sent her to 
you to have these made while she was visit- 
ing her sister in E m July Knowing noth- 
ing about such matters, my wife did as 
directed by Dr Q (sic) When I learned 
that he had directed her to have \-rays 
made I immediately wrote and asked her 
to see Dr Q and inform him that if I was 
supposed to pay for these ways, to send 
me the films as soon as they were ready, 
but Dr Q informed her that they never let 
the films go out In my little practice I 
deal with x-rays frequently and the films 
are furnished to me on request As the pro- 
cedure of Dr Q developed, he did not im- 
press me favorably and I advised him that 
his further service would not be desired, 
and requested his bill 

"The only value an x-ray would have 
been to me was to learn from physicians 
here on whose judgment I relied whether 
they revealed any disorder Being refused 
the films at the only time they would have 
been of service to me, they have been of no 
value to me whatever 1 feel this explana- 
tion is due you ” 

The radiologists immediately replied 
“We have your letter of Sept 7, and m 
reply will say for your information that 
your wife brought your little son to us, 
voluntarily, at Dr Q 's request, for an x-ray 
study of his abdomen In making the en- 
try m our case book Mrs H was asked by 
mv secretary regarding payment for the 
service and was told to send the bill to you. 


and she was given your business address, 
to which our bill was promptly sent Our 
terms for our service are strictly cash at the 
tune the work is done, but we felt that you 
were good people, willing to do the nght 
thmg, and we did not wish to wound your 
feelings by holding up the work until your 
wife could communicate with you 

“When the work was finished we made 
our regular report to Dr Q We were 
never asked for a copy of the report or for 
copies of the original films As an attorney 
you probably know that roentgenologists 
are required to keep the original films, be- 
cause when they release them they have 
robbed themselves of the evidence on which 
they have based their opinion Had you 
communicated with us we would have been 
only too glad to have furnished you with 
supplementary reports and with prints 
from the original films 

“As a member of the legal fraternity we 
feel sure that you realize that our time, 
services, and the material used m an exami- 
nation represent our merchandise just the 
same as goods on a merchant’s shelf, and 
when such goods are ordered the obligation 
is equally as binding 

“We are very sorry indeed that you have 
had a misunderstanding with Dr Q and 
that, because of this fact, you feel that you 
owe us nothing for our services, however, 
when you have thoroughly considered the 
matter we feel sure that you will be con- 
scious of your obligation to us and will 
promptly discharge the same by sending us 
your check for the amount of our bill ” 

Not receiving a remittance after waiting 
a reasonable period, they (the radiologists) 
wrote to another attorney as follows 
“Confirming our telephone conversation of 
a few days ago, I am sending you herewith 
an account of $35 00, properly attested, 
against F D H , of B In order that you 
may better understand the attitude of Mr 
H in this matter, I am enclosing a copy of 
his letter with a copy of our reply You 
will note that Mrs H brought their child 
to our office for an x-ray examination at the 
suggestion of Dr Q of this city The work 
was accepted and, as far as I know, no ob- 



TROSTLER SOME LAWSUITS I HAVE MET 


613 


jection was made until after I liad sent Mr 
H several bills to his place of busmess in 
B Then he wrote me a complaining letter 
m which he protested our habit of not send- 
ing him the x-ray films This was the very 
first that we heard that he wanted the 
films or copies of the same 

“It is our custom to keep on file in our 
office all original negatives, because when 
we release the negatives we are then with- 
out any evidence upon which to base our 
diagnosis We are willing at all times to 
loan the films in each and every case Mr 
H , on his visit to E , did not come to see 
us m regard to the matter, and made no 
demand, written or verbal, to our office for 
the privilege of seemg the films or borrow- 
ing them for his physician’s inspection 
“Mr H certainly owes this bill just the 
same as if Mrs H had taken her son to a 
store and bought a suit of clothes for him 
in the absence of his father Our work was 
done m good faith and in the best possible 
manner We will be very glad indeed to 
ba\e your representatn e m B consult the 
leading physicians there regarding our pro- 
fessional standing and the reasonableness 
of our fee of $35 00 for an x-ray gastro- 
intestinal study Dr E S , a roentgenolo- 
gist of B , will be pleased to tell you, I am 
sure, if our charges are reasonable and if 
our practice of keepmg a file of the films is 
unusual 

“We regret \ery much to be forced to 
tsle the only course left open to us in this 
matter With all fairness to Air H , I 
would suggest that j our representative see 
kun again and try to get him to close this 
matter b\ par mg the account, but if he 
reiuses to do this we are enclosing our 
Ot.ech for court costs and will expect you to 
O'oceed according to law as is our custom 
m such cases ” 

So that he might ha\e what he hoped 
wo aid be a somewhat broader and a more 
authentic aspect of the situation, this at- 
ashed Dr E S about the matter, 

no after giving his own opinion and ap- 
two high radiological 
had done and claimed, sug- 
re (the attorney ) write me rela- 


tive to the affair Consequently I re- 
ceived the following “Dr E S , who is a 
member of the same medical association 
with you, tells me that you would likely 
be glad to furnish me with information per- 
tinent to a suit I have against a Air H , of 
B , for Drs N and N , of E These latter 
run an x-ray laboratory in E and also are 
members of the same medical organization 

“Enclosed you will find copies of letters, 
etc , which will give you data m the case 
Wish you would kindly give me informa- 
tion regarding the customs of x-ray special- 
ists as to what is a reasonable charge, to 
whom their bills are sent usually, the let- 
ting out of films and copies of films, wife 
contracting debt under the present circum- 
stances, and any other data of recent cases, 
etc , that would be of benefit to me in win- 
ning this case for Drs N and N 

“As the time is very short before the 
trial, will ask that you kindly forward me 
this information, if you will, at your earliest 
convenience I did not have time to have 
Drs N and N write you and then send 
your answer to me ” 

I immediately replied “While I do 
not pretend to be an authority upon the 
law in the questions you ask, I will give you 
my opinion m regard to them and will 
assure you as regard the question of the 
ownership of the roentgenograms Several 
attorneys who have threatened to bring 
action to force physicians to deliver the 
roentgenograms to their clients have either 
withdrawn their action or have stopped any 
action after being shown a copy of the en- 
closed reprint entitled ‘The Ownership of 
the Roentgenogram ’ 

"Your inquiry as to ‘what is a reasonable 
charge,’ is entirely too vague and indefinite 
for intelligent replv by me I must know 
more about what was done by your clients 
before I can answer A complete gastro- 
intestinal examination would justify charg- 
ing a fee of from fifty to two hundred 
dollars, and this would be reasonable 
enough if any great amount of service was 
rendered 

“Bills for services rendered to minors 
should be rendered to their natural parent 
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was neither lame nor injured It is, as I 
have so often repeated, almost impossible 
for a corporation or rich litigant to secure 
justice in personal injury suits The gen- 
eral idea appears to be that "they are rich, 
let us sting them ” 

AN INSTRUCTIVE TEE COLLECTION CASE 

A well-known firm of high radiological 
authorities m the Southwest rendered serv- 
ices to the son of an attorney m another 
city in the same State, and failing to be 
paid their fee after a reasonable tune, 
wrote a letter to the attorney It elicited 
the following “I have a bill from you for 
$35 00 for x-rays made of my little boy 
My wife tells me that Dr Q sent her to 
you to have these made while she was visit- 
ing her sister in E m July Knowing noth- 
ing about such matters, my wife did as 
directed by Dr Q (sic) When I learned 
that he had directed her to have x-rays 
made I immediately wrote and asked her 
to see Dr Q and inform him that if I was 
supposed to pay for these x-rays, to send 
me the films as soon as they were ready, 
but Dr Q informed her that they never let 
the films go out In my little practice I 
deal with x-rays frequently and the films 
are furnished to me on request As the pro- 
cedure of Dr Q developed, he did not im- 
press me favorably and I advised him that 
his further service would not be desired, 
and requested his bill 

"The only value an x-ray would have 
been to me was to learn from physicians 
here on whose judgment I relied whether 
they revealed any disorder Being refused 
the films at the only time they would have 
been of service to me, they have been of no 
value to me whatever I feel this explana- 
tion is due you " 

The radiologists immediately replied 
"We have your letter of Sept 7, and in 
reply will say for your information that 
your wife brought your little son to us, 
voluntarily, at Dr Q 's request, for an x-ray 
study of his abdomen In making the en- 
try in our case book Mrs H was asked by 
my secretary regarding payment for the 
service and was told to send the bill to you, 


and she was given your business address, 
to which our bill was promptly sent Our 
terms for our service are strictly cash at the 
time the work is done, but we felt that you 
were good people, willing to do the nght 
thing, and we did not wish to wound your 
feelings by holding up the work until your 
wife could communicate with you 

“When the work was finished we made 
our regular report to Dr Q We were 
ne\ er asked for a copy of the report or for 
copies of the original films As an attorney 
you probably know that roentgenologists 
are required to keep the original films, be- 
cause when they release them they have 
robbed themselves of the evidence on which 
they have based their opinion Had you 
communicated with us we would have been 
only too glad to have furnished you with 
supplementary' reports and with prats 
from the original films 

“As a member of the legal fraternity we 
feel sure that you realize that our tune, 
services, and the maternal used m an exami 
nation represent our merchandise just the 
same as goods on a merchant’s shelf, and 
when such goods are ordered the obligation 
is equally as binding 

"We are very' sorry indeed that you have 
had a misunderstanding with Dr Q and 
that, because of this fact, you feel that you 
owe us nothing for our services, however, 
when you have thoroughly considered the 
matter we feel sure that you will be con- 
scious of your obligation to us and will 
promptly discharge the same by sending us 
your check for the amount of our bill ” 

Not receiving a remittance after waiting 
a reasonable period, they (the radiologists) 
wrote to another attorney as follows 
"Confirming our telephone conversation of 
a few days ago, I am sending you herewith 
an account of §35 00, properly attested, 
against F D H , of B In order that you 
may' better understand the attitude of Mr 
H in this matter, I am enclosing a copy of 
his letter with a copy of our reply You 
will note that Mrs H brought their child 
to our office for an x-ray examination at the 
suggestion of Dr Q of this city The work 
was accepted and, as far as I know, no ob- 
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RADIOGRAPHS MADE ON THE 
FLUOROSCOPE 

By RAYMOND G TAYLOR, M D , Los Angeles 

It is frequently difficult to reproduce on the 
film g astro-intestinal lesions seen on the fluoro- 
scopic screen unless films are made with the 
patient in position exactly as in screening 
In order to simplify this and produce films of 
what is seen on the screen, we have for a good 
many years made films of the stomach and 
duodenum, and, later, an examination of the 
lower right quadrant, with the fluoroscopic 


short hfe of the tube as a result, this limits one 
also to a broader focus tube than is desirable for 
fluoroscopy To obviate some of these dis- 
advantages we had a double tube holder made 
and placed on the fluoroscope m place of the 
regular tube drum As seen in the illustra- 
tions, this consists of a wooden and bakelite 
frame attached to the trochoscope frame, which 
carries on a roclang arm, or bar, two ordinary 
air-cooled radiographic tubes, one of which is a 
fine, the other a coarser, focus The roclang 
arm, or bar, is so arranged that by pulling on 
the lever G (Fig 1), the far tube is rotated to a 



Fig l Fig 2 


tube The technical quality of these films has 
not always been first class due to nearness of 
the fluoroscopic tube to the object radio- 
graphed, and other well-known technical 
handicaps Ne\ertheless, thei have been use- 
ful from a diagnostic standpoint 
The disadvantage in using a tube both for 
fluoroscopj and radiograph}' is that the tube 
gets rather hot simpl} from the fluoroscopy, 
and when one adds the heat from two or three 
radiographic exposures, one brings the tube 
temperature up to a dangerous point, with 




pome in iront ol the shutter on the fluoroscope 
Pushing the lei er G toward the fluoroscope 
(Fig 2) puts the other tube m the line with the 
fluoroscopic shutter The arrangement is very 
simple and easy for an} one to build The 
onl> thing requiring any mechanism of any 
consequence is the double knife switch which 
is shown at B m the illustrations This is a 
double male and female type of switch made of 
spring brass and carries the filament circuit 
They have to be, of course, insulated from one 
another, which is a simple matter 
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or guardian or to such other legally quali- 
fied person if no parent or guardian exists 
If the services were rendered to a child, and 
contracted for by the mother, the father, 
if alive, would, of course, be liable for the 
bill, unless he had advertised that he was 
not responsible for bills contracted by Ins 
wife That would hold good in commer- 
cial lines — if the wife bought shoes or pie 
for the child — and there should be no 
difference between needful goods and drugs 
or medical services Certainly no court or 
jury would see otherwise There are 
dozens of decisions by courts of last resort, 
applicable to this question I am enclosing 
a clipping from a magazine m which a 
paper of mine is published, \\ hich contains 
several citations which apply here Am 
also enclosing reprint of tenth and eleventh 
installments of a series of papers on “The 
Law and Medicine" from the same maga- 
zine, which contains excerpts from de- 
cisions you may find of use 

“I am very much interested in these sub- 
jects and would like to have you inform me 
as to the final outcome of this case, when 
it is disposed of Please do this 

“Trusting that my feeble efforts may 
help my friends in E m securing jus- 
tice ” 

I did not hear from the attorney, but one 
of the men involved informed me verbally 
that the bill was paid 

While the foregomg may at first glance 
seem to be an unnecessarily elongated tale 
I believe that it is a decidedly worth while 
lesson m how to collect our fees 

“payment in full” means just that! 

About twenty years ago, the writer ren- 
dered services to a family, the head of which 
was moderately well to do, but who was 
slightly hard to collect from A bill m the 
amount of $ 85 00 was sent him After a 
considerable time, the debtor sent me a 
check for §50 00, accompanied by a letter 
stating that “the enclosed check is pay- 
ment in. full for services rendered ” I im- 
mediately acknowledged receipt of the pay- 


ment "on account” and sent a receipt, 
stating that there was a balance of $35 00 
still due me The check was endorsed by 
me, “Payment on account, leaving a bal 
ance due of S35 00 ” 

After several months had passed and 
several unsuccessful attempts had been 
made to collect the balance, the account was 
sent to a collection agency In due tune the 
agency brought suit for the balance due 
At the trial, before a municipal court 
judge, the defendant’s attorney presented 
a carbon copy of the letter which had 
accompanied the check and the judge un 
mediately rendered a decision in favor of 
the defendant in the suit He (the judge) 
stated “The tender of the check as pa) 
ment in full and the acceptance thereof, no 
matter how r the check was endorsed, could 
not be separated The acceptance of the 
check by the plaintiff involved acceptance 
of the conditions under which it was 
tendered The law r permits of no other 
interpretation of the acceptance of the 
check as payment in full than that it, 
along with the stipulation, was accepted 
Furthermore, acceptance of the check im- 
plied acceptance and assent to the terms 
under which it was tendered, and the en 
dorsement, as testified to by the plaintiff, 
cannot m any way affect the legality of his 
acceptance thereof as payment m full ” 

The lesson is obvious 

I HOLD THE SACK 

Fi\ e young men were suing a millionaire 
shoe manufacturer and a large rubber cor- 
poration for damages to then hands, result- 
ing from their use of unprotected Buoro- 
scopes which they had used while examin- 
ing about a million rubber shoe heels 

I examined the hands of all the plaintiffs, 
preparatory to appearing as an expert wit- 
ness for them However, before the time 
for the trial, the defendants settled all the 
cases The defendants claimed that they 
paid the plaintiffs’ attorney for my services 
Unfortunately for me, he entirely forgot to 
pay me, so I was left “holding the sack” 
and the rabbit got away 
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success It is made entirely of inexpensive supply the power for both the coil and the 
parts which are obtainable practically any- filament of the tube through the unusual hook- 
where It operates on the principle of the up illustrated, as the positive high tension 



Fig 2 Wiring diagram of the high voltage supply 

(A) Model “T ignttion coll 

(B) Three volts supply two dry cells 

(C) Switch 

(D) Type 30 radio tube 

! E) Condenser 2 microfarads 2,000 volts 

F) Line to Loeher tube 

G) Ground to metal shield and chassis of set 

H) Ten megohms resistance 


vibrators which are so commonly used in auto- 
mobile radio sets, a model “T” spark cod, 
with the vibrator spring ground down to about 
half thickness, being the transformer The 
high voltage is rectified by a Type 30 tube, 
the grid being connected to the negative side 
of the filament Though greatly overloaded, 
this tube seems to stand up continuously A 
two microfarad, 2,000-volt condenser smooths 
out the current and the 10 megohm resistance 
has a tendency to steady the voltage After 
the vibrator is adjusted, the voltage remains 
within reasonable limits for many hours of 
operation Two new standard dry batteries. 


pole of the coil is grounded and the entire 
system raised to a lugh negative potential 
Obviously, the switch must be well insulated 
or the hand of the operator will receive an 
unpleasant shock The entire system must be 
shielded in a suitable metal container with a 
properly insulated negative lead through the 
shield 
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A SENSITIVE PORTABLE DETECTOR 1 
FOR IONIZING RAYS' ^ 

ByJ E MORGAN PhD and ROBERT J REEVES 
M D , Durham A T C 

Trom the Department of Roentgenology , Duke Uni 
versity Hospital, Durham N C 

Although original!} designed for the purpose 
of tracing and recov enng lost radium needles 
nuout the hospital, uumerous other applications 
1 Accepted for publication July 21, 1936 


oi tlus portable Geiger counter apparatus have 
suggested themselves from time to time For 
example, it proves itself of particular value m 
detecting x-ray "leakage,” and m mak.ng 
quantitative comparisons of the efficiency of 

^ rratJ Sf ments of protective shielding 
In this connection, it has been found to mve 
immediate and positive indication of radiation 
intensities which are so small as to require 

d f\ S exp ° sure for Perceptible blacken- 
ing of a photograph* film A five-milligram ra- 
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D is a spring which is attached to the rotating 
tube bar so that, whichever tube is in active 
use, the metal fixture to which the spring is 
attached at the base of the tube bar, rotates off 
center and tends to hold the tube m position 
A represents the bolt on which the tube bar is 
rotated, E, the high tension line on the anode 
side, and C, the high tension line on the cathode 
side carrying the filament current 

These tubes are enclosed in ordinary black 
lead glass bowls which afford fairly adequate 
protection 

A coolnig fan is placed on the top of the tube 
carnage This plays a current of air on the 
radiators 

Our tube life before using this apparatus did 
not average over three months These two 
tubes have been in position and taken the en- 
tire work of the laboratory, as far as fluoroscopy 
and radiographs on the fluoroscope are con- 
cerned, for over two years, and are still in a 
very useful condition 

This apparatus can be cheaply built by any 
good mechanic In our own set-up we have a 
remote control switch sitting beside the 
fluoroscopic table by which change from the 
radiographic to the fluoroscopic setting and 
vice versa can be obtained by merely turning 
one switch This takes care of the filament, 
voltage, and milliamperage We are able to 
vary both somewhat, but find a standard 
setting gets satisfactory radiographs, for the 
most part, vary mg only the time 
Such an arrangement as this, in connection 
with one of the serial plate changers, which now 
can be obtained for use in connection with the 
fluoroscopic screen, makes an ideal arrange- 
ment for serial radiographs 
1212 Shatto St 


BATTERY-OPERATED GEIGER- 
MtJLLER COUNTER WITH A NEW TYPE 
OF VOLTAGE SUPPLY 

By ROBERT B TAFT, MD,BS,MA FACR, 
Charleston, South Carolina 



Fig I The battery-operated Geiger Muller 
counter in a ease with the cover lifted 

the other three being Type 30 The output 
from the control tube is fed to a sensitive relay 
of the kind so common m use with photo- 
electric cells, and the recording counter is the 
unit from a demand wattmeter The filaments 
are supplied by two of the new standard dry 
batteries, which are approximately half the 
size of the old No 6 

Ninety volts of B batteries are used and after 
some consideration the standard size radio 
batteries were adopted, though much larger 
m size and weight, they are of much longer life, 
quite inexpensive, and, most important of all, 
easily obtainable even in small towns 

A small neon lamp serves as an indicator for 
impulses which are too numerous to be re- 


A Geiger-Muller counter operated entirely 
from batteries is an excellent instrument for 
anyone who is interested in the study of small 
quantities of radio-active material, and, as a 
detector for lost radium, has many advantages 
over other types of equipment. As the tech- 
nical data on an instrument of this kind have 
apparently not been published, this paper 
seems to be justified 

Figure 1 shows the complete instrument 
with the cover lifted The circuit * essenti- 
allv the same as that in the A c set of the 
author s (1), the Locher tube is the same and 
the first amplifyer is a Type 32 radio tube, 


corded 

The source of high voltage for the Locher 
tube (about S00 volts) is not simple to obtain 
Small batteries can be gotten but their expense 
and short hfe present some obstacle The 
method of charging a large condenser which 
holds its charge for some tune is, of course, 
an old idea, but the author has not found it 
satisfactory for use m a hot humid climate, 
though it was used with fair success during the 
winter time 

The author’s present voltage supply has 
been in constant use for about eight months, 
and during that time, has given complete 
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sides of the counter gives a distinct directional 
effect which is valuable in locating lost radium, 
etc 

The unique feature of the circuit, however, 
is the use of the Geiger counter as an ionization 
chamber In the case of intense radiation, 
such as that encountered near x-ray equipment 
or appreciable quantities of radium, the 
ordinary capacity coupled Geiger counter 
amplifier would become “paralyzed,” that is, 
the bursts of ionization m the counter tube 
would succeed each other with such rapidity 
that the counter wire would be unable to 
recover its normal potential m the short 
intervening period, and would, therefore, be 
unable to deliver to the amplifier grid the 
sharp voltage pulse necessary to cause a 
“count ” This difficulty is overcome by the 
direct coupling of counter to amplifier, and 
the use of a plate milliammeter (ma ) as an 
indicator for high intensities of ionization In 
operation, the cathode bias control (R«) is 
set for full scale reading of the milliammeter 
with the counter voltage turned off When 
the high voltage is applied to the counter by 
closing the switch (So), a normal rate of about 
eight counts per minute from cosmic rays, 
etc , is observed Each count manifests itself 
as a sharp click in the speaker and a shght 
negative swing of the milliammeter needle. 
When the counting rate is increased by ex- 
posure to lomzmg radiation, the clicks and 
associated dips of the meter occur with greater 
frequency until at a rate of some hundreds 
per mmute, the audible clicks blur into a faint 
buzz Before this point is reached, however, 
the current pulses have become sufficiently 
rapid so that the resistance-capacity filter 
around the meter is able to smooth them out 
into a relatively steady deflection 
The loss of distinct pulses, which are so 
essential to a pure “counting” circuit, is then 
of no disadvantage As the gas within the 
counter becomes more and more conducting, 
a corresponding increase of current through the 
common counter-and-gnd resistor applies an 
increasingly negative bias to the amplifier 
tube so that the plate current is reduced by a 
factor proportional to the intensity of ioniza- 
tion 

For use m research, m which case accurate 
quantitative measurements of small intensities 
are necessary, a mechanical watch-type re- 
C0F mcor P ora ting an extra stage of power 
amplification, for plug-in connection to the 
mam circuit, is now being constructed In 
routine radiological work, however, the original 
esign has proved entirely satisfactory 

,' Xc ^Pf for the Gciger-Muller counter, stand- 
out ra ?m. recen or parts may be used through- 
A Type 5S, or 6DG, tube may be emploj ed 


for the amplifier, a 0-1 milliammeter (5-mch 
size is preferable) for the plate current in- 
dicator, a 750-volt, 1,000 ohm-per-volt, meter 
for the counter potential, and a series-parallel 
arrangement of 500-volt electrolytic con- 
densers for the high voltage filter No batteries 
are necessary For the high voltage rectifier, 
a Type 57 tube was employed, connected as a 
diode, with the control grid used as plate and 
the screen, plate, and suppressor left floating 
In order to make this practical, it is necessary 
to observe the precaution of allowing the 
filament to become thoroughly heated before 
the high voltage is applied Otherwise, the 
Oxide coating on the cathode will be destroyed 
and the tube ruined This high voltage 
rectification may also be accomplished by the 
use of one of the commercial rectifying tubes, 
if the power transformer employed has sufficient 
capacity to furnish the heavier filament current 
necessary 

SUMMARY 

A simple and effective circuit is described, 
whereby a small Geiger-Muller counter is 
made to act as a sensitive detector of ionizing 
radiation, and also as a direct reading ioniza- 
tion chamber for greater intensities The 
entire equipment is mexpensive and easily 
portable, and may be readily used by an 
inexperienced operator 


ROENTGENOLOGICAL FINDINGS IN 
PICK’S DISEASE 

CASE REPORT 

By S A MORTON, M D , Roentgenologist Columbia 
Hospital, Milwaukee, It tsconsm 

Adhesive pericarditis may give nse to a 
variety of manifestations elsewhere in the 
body When it is associated with a recurrent 
ascites and a large liver, the abdominal mani- 
festations have been given the name of Pick’s 
syndrome. Many writers refer to the whole 
condition as Pick’s disease, and for the purpose 
of convenience, the name will be so used in 
this present case report 
The various x-ray manifestations of this 
condition have been described m different 
articles on the subject of Pick’s disease The 
case to be reported is interesting because the 
diagnosis of Pick’s disease was first suggested 
by x-ray examination It is also of interest 
because of the extent of the thoracic findings 
The patient was a boy nine years of age, 
who was well until four years previous to 
examination There is no history of arthritis, 
tonsillitis, chorea, or heart disease 
Four years previously, the mother noticed 
that the child’s abdomen was enlarging and 
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Fig 1 


be accurately determined In the first trial, 
five days after the patient had received an 
intravenous injection of 75 c c. of a colloidal 
suspension of 25 per cent Th0 2 , the apparatus 
was placed in contact with the abdominal 
wall The indicated ionization at that time 
was S2 per cent greater than the normal stray 
radiation which was recorded after removal 
from the patient A series of readings taken 
at successive intervals will furnish valuable 
information on the rate of excretion of the 
thorium from the body A subsequent report 
will discuss these methods more fully as further 
clinical data are accumulated 

The entire apparatus is contained m a small 



dium needle, enclosed in a half -inch of lead, can 
be detected immediately at any distance up to 
ten meters The radiation from approximately 
300 mg of radium has been measured through 
three inches of lead, a half-inch of steel, and 
three meters of air 

Actual clinical applications are varied and 
many problems are yet to be worked out For 
many years, the tolerance dosage of x-rays 
and radium has been roughly estimated by 
various means, but no method has been ac- 
cepted as entirely accurate for tissue tolerance 
By calibrating the counter apparatus in 
roentgen units, this can now be accurately 
recorded by measurement of dosage rate per 
uni t time, and integration of this rate over the 
total exposure 

The slightly radio-active che m i c al s , thorium 
dioxide and hydroxide, which are gradually 
assuming importance as definite diagnostw 
aides can now be detected within the body 
and then rate of absorption and excretion can 


metal case (Fig 1), and has a total weight of 
approximately twenty pounds A convenient 
carrying handle completes the feature of 
portability, and permits operation over an 
area limited only by the length of extension 
cord available from the nearest 110 volt 
a c outlet The circuit (Fig 2) employs a 
small Geiger-Muller counter, directly coupled 
to the single high m amplifier tube. It will be 
noted that the counter resistor, which also 
serves as grid resistor for the amplifier, is 
returned to the screen grid (+150 volts) 
instead of to the ground This arrangement 
tends to decrease the time required for grid 
and counter wire to return to normal voltage 
after receiving the negative swing of a counter 
discharge, and thereby considerably increases 
the resolving power for individual counts A 
small loud speaker (S) m the cathode return 
lead makes these counts audible as distinct 
dicks for qualitative indiction of the presence 
of ionizing radiations Lead shielding on three 
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chest with a relatively clear space between it 
and the upper surface of the diaphragm 
Because the heart was small and its pulsations 
were feeble, it was difficult to define its various 
chambers The superior mediastinum was 
very broad for a child and pulsated violently 
In the various oblique positions the medi- 
astinum was much more dense than is usuallv 
seen There was no displacement of the esoph- 
agus or delay in swallowing 

Examination of the radiographs showed that 
the bony structures were normal The upper 
part of the mediastinum was unusually broad 
for a child and seemed continuous with the 
great vessels In the oblique views the medi- 
astinum seemed unusually dense, and it was 
possible to demonstrate adhesions between the 
heart and the pleura on the anterior aspect of 
the chest The heart was small and its bor- 
ders were hard to define on account of ad- 
hesions and pulmonary congestion 
Both costopliremc angles were filled up and 
there was a very marked thickening of the 
pleura, extending up on the periphery of both 
lungs as far as the axilla There was an in- 
filtration of the basal part of both lungs sug- 
gestive of passive congestion 

The x-ray evidence of an association of 
mediastinal and pericardial inflammatory dis- 
ease, with an extensive thickening of the pleura 
together with a swollen abdomen, presumably 
due to a chrome peritonitis, suggested a diag- 


nosis of chronic adhesive pericarditis with a 
polyserositis 

Further examination of the child with this 
m new revealed ddatation of the veins of the 
neck and upper thorax The apex beat could 
not be felt, and there was a pulsus paradoxus 
present but no Broadbent’s sign The boy 
also had a hydrocele m the left side The 
electrocardiogram revealed a fixed medi- 
astinum 

No significant finding was noted m the 
examination of his blood or urine. 

The physical signs, together with the x-ray 
evidence and the history, made a relatively 
sure diagnosis of an indurative mediastmo- 
pencarditis with a Pick’s syndrome and pleu- 
ritic involvement 

The patient died following cardiolysis, and 
postmortem examination confirmed the pres- 
ence of Pick’s disease 

The x-ray plays a definite r61e m the diag- 
nosis of Pick’s disease and should be used in all 
cases The fluoroscopic observation is exceed- 
ingly important, and particular care should be 
taken to notice the character of the cardiac 
pulsations and the manner m which the heart 
behaves during respiration, as well as the clear- 
ness of the mediastinal spaces as observed in 
the various oblique projections 

An unusual feature of the reported case was 
the marked thickening of the pleura 
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Fie 3 A nght oblique view, showing the mediastinal infiltration and the Pte ening 

f!I 4 A left oblique view, showing the mediastinal infiltration and the pleural thickening 


that he tired easily He could not play with 
the other children on account of shortness of 

breath His appetite was good 

He came to the hospital for investigation and 
q rhest x-ray examination was ordered as a 
matter of routine The case came to my 
attention because the technicians could not get 
^satisfactory plate of the chest even with twice 


the usual exposure for a child of this size 
Satisfactory plates were obtained with from 
three to four times the usual factors and the 
patient was examined tluoroscopically 

Fluoroscopy of the chest was veiy interest- 
ing The descent of the diaphragm on inspira- 
tion was distinctly limited, but what there was 
of it seemed to leave the heart suspended in the 
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chest with a relatively dear space be tv een it 
and the upper surface of the diaphragm 
Because the heart u as small and its pulsations 
were feeble, it was difficult to define its various 
chambers The superior mediastinum was 
very broad for a duld and pulsated violently 
In the various oblique positions the medi- 
astinum was much more dense than is usuallv 
seen There was no displacement of the esoph- 
agus or delay m swallowing 
Examination of the radiographs showed that 
the bony structures were normal The upper 
part of the mediastinum was unusually broad 
for a child and seemed continuous with the 
great vessels In the oblique views the medi- 
astinum seemed unusually dense, and it was 
possible to demonstrate adhesions between the 
heart and the pleura on the anterior aspect of 
the chest The heart was small and its bor- 
ders were hard to define on account of ad- 
hesions and pulmonary congestion 
Both costophremc angles were filled up and 
there was a very marked thickening of the 
pleura, extending up on the periphery of both 
lungs as far as the axilla There was an in- 
filtration of the basal part of both lungs sug- 
gestive of passive congestion 
The \-ray evidence of an association of 
mediastinal and pencardial inflammatory dis- 
ease, with an extensive thickening of the pleura 
together with a swollen abdomen, presumably 
due to a chronic peritonitis, suggested a diag- 


nosis of chronic adhesive pericarditis with a 
polyserositis 

Further examination of the child with this 
in \new revealed dilatation of the veins of the 
neck and upper thorax The apex beat could 
not be felt, and there was a pulsus paradoxus 
present but no Broadbent’s sign The boy 
also had a hydrocele in the left side The 
electrocardiogram revealed a fixed medi- 
astinum 

No significant finding was noted in the 
examination of his blood or urine 

The physical signs, together with the x-ray 
evidence and the history, made a relatively 
sure diagnosis of an indurative mediastino- 
pencarditis with a Pick’s syndrome and pleu- 
ritic lnxmlvement 

The patient died following cardiolysis, and 
postmortem examination confirmed the pres- 
ence of Pick’s disease 

The \-ray plays a definite rdle in the diag- 
nosis of Pick’s disease and should be used in all 
eases The fluoroscopic observation is exceed- 
ingly important, and particular care should be 
taken to notice the character of the cardiac 
pulsations and the manner in which the heart 
behaxms during respiration, as well as the clear- 
ness of the mediastinal spaces as observed in 
the various obhque projections 

An unusual feature of the reported ease was 
the marked thickening of the pleura 
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PRE-TREATMENT EXPLANATION 


Co operation between therapist and patient 
is a necessary factor in any treatment, espe- 
cially so in the radiation treatment of malig- 
nancy Ignorance on the part of the layman 
in regard to radiation therapy is a frequent 
impediment to co-operation, and precautions 
should be taken to guard against it 

It is natural enough that the radiologist 
should have more of a task on his hands in the 
way of educating his patient than does the 
surgeon, as we readily realize when we consider 
the relative ages of surgery and radiology 
Radiation therapy being, so to speak, a young- 
ster, has a more limited acquaintance in the 
lay world than does surgery When Mrs 
Brown goes to the hospital for a surgical 
operation, it is probable that her next-door 
neighbor knows someone “who had the same 
thing done,” and has prepared Mrs Brown for 
the worst in the way of post-operative sequela 
The patient’s family and the surgeon also 
expect that a more or less stormy convalescence 
will follow major surgery, so that, while these 
effects may cause apprehension for the patient’s 
welfare, they are in some degree taken for 
granted, and the operation is performed without 
interference 


ANNOUNCEMENT 
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Radiation therapy for malignancy is a severe 
procedure, and certain sequels follow But, 
unless the radiologist tells Mrs Brown and her 
surgeon what to expect, they are unprepared 
for the post-treatment condition, and, through 
ignorance, are apt to be unnecessarily alarmed 
and even interfere with the completion of the 
treatment planned To avoid such results, 
the radiologist should painstakingly explain 
the reasons for the entire procedure and its 
results on the skin and underlying internal 
organs He should explain them not only to 
the patient, but to her family physician— the 
referring physician Unless he does so, it is 
small wonder that the patient and her fnends 
become alarmed at the apparently deleterious 
end-results of the radium or roentgen-ray 
treatment and are ready to accuse the radiol- 
ogist of malpractice 

In short, unpleasant relationships between 
patient and radiologist, as well as unnecessary 
disappointment and fear on the part of the 
patient, may easily be avoided by a little pre- 
treatment explanation 


John T Mukphy, MD 

COMMUNICATIONS 

HE SECOND INTERNATIONAL CON- 
FESS OF THE SCIENTIFIC AND SO 
21 AL CAMPAIGN AGAINST CANCER 


t. r* u * o/i OC 


The Counselors' Dinner, an important an- 
nual event with many members of the Radio- 
logical Society of North America, will take 
place at 7 PM, Monday, November 30 

The Carman Lecture will be delivered at 
8 pm, Tuesday, December 1 Dr James 
T Case, of Chicago, will be the speaker 

The Annual Banquet will be at 7 pm, 

Thursday, December 3 The futures which 
Thursday, one 0 f pleasure to 

ssrjsrs- - -p— - 

Society, will all be provided 


When the delegates, approximately four 
hundred m number, from 42 nations, as- 
s enabled at Brussels on September 20, they 
were received and welcomed by His Majesty 

^TheTfessions opened at the Medical High 
School on Monday morning at nine, m six 
simultaneous sections, and in the afternoon the 
socially invited general reports were heard in 
We sections There were six languages in 
Official use — English, French, German, Italian, 
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Russian, and Spanish This arrangement 
proved rather cumbersome, but was clarified 
somewhat by abstracted translations in each 
language of such papers as had reached Con- 
gress headquarters in time for printing Un- 
fortunately, only a comparatively few were 
thus prepared 

It was a busy week, and every science which 
has a bearing on the cancer problem was ably 
presented by leading members of the learned 
professions from all over the world Biology 
came in for a goodly share in the program, and 
from the United States, Dr Maud Slye gave 
some convincing statistics which make one 
thin k very seriously of the great importance of 
heredity in cancer incidence Cellular pathol- 
ogy and tumor pathology played important 
r61es m the discussion, and our own Dr Ewing 
was the usual master in these ceremonies 
Other Americans I had the pleasure of con- 
tacting were our good friends Francis Carter 
Wood, William S Newcomet, and, from the 
West, Dr Payne Palmer, of Arizona, rep- 
resenting the American College of Sur- 
geons My clinical associates and myself 
presented a paper entitled “Our Concept of the 
Management of Cancer Patients by Modem 
Therapeutic Methods ” In the Section on 
Radiation Therapy, Hermann Wintz, of Er- 
langen, presented statistics on five-year clinical 
cures which were highly dlununating and most 
satisfactory His article and report evoked a 
spirited discussion, as his results m cancer of 
the breast were well above comparable surgical 
statistics Later, in talking with Professor 
Handley, Great Bntian’s well-known surgeon, 
we found him in harmony with post-operative 
radiation but not with pre-operative This 
brings up the question, Why are the majority of 
surgeons opposed to pre operative radiation ? 
Surely there is enough clinical evidence now 
established that the cancer cell is more readily 
killed by irradiation before surgery, trauma, or 
irritation than later (See Editorial m Radi- 
olog\, of March, 1936, page 371 ) One of the 
outstanding reports of the meeting was given 
bj Dr Dublin, of New York City, concerning 
cancer statistics and cancer mortality in the 
United States It e\ oked much interest, as did 
also Ins resolution that cancer be made a report- 
able disease — the latter received much favor- 
able comment from the delegates There was, 
of course, a tremendous \olumc of material 
brought before the Congress which cannot be 
commented on in tins brief report, but which 
will be made nrailablc later in printed form 


The social program was also interesting 
The reception tendered the congressionalists 
and then ladies by the Prime Minister and 
members of the Royal Cabinet called forth a 
full representation There was also a well 
attended theater part}'- on a following evening 
The closing subscription banquet also brought a 
f ull house It was a colorful ceremonial, with 
the presentation of distinguished foreign dele- 
gates When Dr A B4cl£re, our beloved dean 
of radiologists, was introduced by the toast- 
master he was accorded an ovation the like of 
which I have never witnessed before He 
surely is “the Grand Old Man of our martyred 
science ” 

In conclusion, your scribe was happy to 
learn from a great many of our foreign fnends 
that they were planning to attend our Fifth 
International Congress of Radiology in Chicago 
next September 

Albert Soiland, M D , Commander (M C ), 

U S N R 

Delegate, Medical Dept , U S Navy, to 

Brussels Congress 


INSTRUCTION IN ROENTGENOLOGY 

Apropos of the subject of post-graduate 
teaching in radiology, the importance of the as- 
sociation of anatomical and pathological data 
in relation to roentgenology is a fact with 
which no one can afford to disagree, and there is 
no doubt that further improvement in roent- 
gen interpretation will have to be developed 
along these lines 

The main differences in opinion seem to be 
in the method of teaching employed, especially 
with respect to the place and amount of labora- 
tory work in the curriculum It appears that 
the average pathologist, physiologist, or ana- 
tomist is not prepared to establish the proper 
correlation between these branches and radi- 
ology This can be further supplemented 
with the statement that neither is the student 
prepared for such correlation without a pre- 
liminary course of instruction in the basic 
principles of roentgen interpretation 

The foregoing also applies to residents, ro- 
tating mtemeships, or extemes, and even to a 
considerable number of radiologists, who ap- 
ply for so called “refresher" or advanced 
courses of instruction All of these appear 
deficient with regard to the basic principles of 
interpretation as well as lacking a systematic 
scheme of analysis from the radiologic aspect. 

There is the need for comprehension of a\ er- 
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age norma], borderline variations, and develop- 
ment, as well, of basic information with regard 
to pathologic change as radiologically visual- 
ized There is unfortunately too much clever 
guessing and comparison nitli films of so-called 
roentgen “characteristics ” 

For the radiologic specialist, the closest of 
linking with pathologic data is essen tial How- 

ever, the instruction of anatomical, pathologic 
laboratory work before the basic knowledge 
of roentgen physics, technic of projection, and 
the fundamentals of interpretation have been 
acquired is a mistaken method of procedure 
All of this presumes satisfactory medical train- 
ing, intern esliip, and general clinical experience. 
The radiologist is studying pathology in the 
living, which is often quite different from that 
m the dead body, the inert organ, and the 
shriveled specimen of the pathologist 
In addition to the foregoing, I mil requote 
a few radiological maxims wluch convey my 
idea of the basic principles upon which instruc- 
tion m roentgen interpretation should be 
founded, as follows 

Maxim I — Roentgen interpretation based 
on physiologic-anatomic facts is practically a 
science 

Maxim II — Proper application of physico- 
techmcal factors based on dynamic, gravita- 
tional, and hydrostatic principles approaches 
100 per cent accuracy 

Maxim III — It is important to remember 
that color, consistency, cell types, and organ- 
isms are not radiologically determinable 
Maxim IV — Granting the importance and 
value of clinical data in the final diagnosis, pure 
roentgen interpretation is entirely dependent 
upon gross pathological change with the follow- 
ing information available (a) Origin, area in- 
volved and special predilection , (b) Types of 
infiltration (gross pathological data), ( c ) 
Method of spread (invasion and activity) , (d) 
Physico-anatomic and physiological altera- 
tions, ( e ) Reaction and progress 

Whether the program of instruction be in- 
tended for the recent graduate leaning to- 
wards radiology as a specialty, or whether it 
be for the radiologist seeking further knowl- 
edge, a thorough comprehension of the mate- 
rial as above outlined is essential before labora- 
tory and research work is undertaken 
Whether this be diagnostic radiology or ther- 
apy is immaterial 

In the foregoing, there can at best be but a 
difference of opinion with regard to the method 


of approach The motive and desire to ad 
vance the science and art of radiology remain 
the same 

William H Meyer, MD 
Director, Dept of Radiology 
New York Post-graduate Medical 
School of Columbia University 


POST-GRADUATE COURSE TUMOR 
CLINIC 

The Journal makes an earnest endeavor to 
present to its readers information of such edu 
cational opportunities as come to its notice 
The Editor will appreciate receiving advance 
information, so that the Journal's readers may 
attend clinics, conferences, and the like 
The above-named Tumor Clinic was held in 
Chicago, Sept 21-27, 1936, sessions being held 
at the Palmer House, Michael Reese Hospital, 
and Hmes Veterans’ Hospital in the suburb of 
Hines, Hhnois The course was arranged in the 
form of clinics, lectures, demonstrations, and 
round table conferences There was a Breast 
Tumor Symposium, on which the speakers 
were Sir George Lenthal Cheatle, Dr Henn 
Coutard, and Dr Max Cutler, a Symposium 
on Intra-oral Cancer, the speakers being Dr 
Coutard and Dr Cutler, a Symposium on 
Pelvic Tumors, with the same speakers, and a 
Symposium on High Voltage X-rays, the speak- 
ers being Dr Arthur Compton, Dr G Failla, 
and Dr Henn Coutard 

Great benefit was denved from the Chmc by 
those who attended it 


MEETING OF ILLINOIS RADIOLOGISTS 

The Illin ois Radiological Society and the 
Chicago Roentgen Ray Society held a joint 
meeting at Starved Rock State Park, Hhnois, 
on Sunday, October 11 In addition to the 
discussion of several interesting cases the 
following program was presented 

The Diagnosis of Chronic Cholecystitis 
Dr W H Cole, Prof of Surgery, Uni- 
versity of Illinois 

The Illinois Occupational Disease Law 
Oliver E Mount, Chairman of Committee 
on Occupational Disease, Hhnois Manu- 
facturers Association 

CAMP TRANSPARENT WOMAN 

The Camp Transparent Woman was unveiled 
in New York City m August m the private pre- 
view room of the New York Museum of Science 
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and ludusOy, « Center, ^ «££*■ *° ^ “ 

£& T„e fig n K ,s constructed enfrety of a Vaus- 



Tig 1 Left to nght Dr Dean Lewis who unveiled the Camp Transparent Woman, 
Dr Roy Chapman Andrews, Director, American Museum of Natural History, New 
York Cit> Mr S H Camp of Jackson Mich , who brought the Transparent Woman 
to the United States as his contnbution to public health education 


medical authorities, and prominent public 
health officials Dr Roy Chapman Andrews, 
Director of the American Museum of Natural 
History, was also a speaker on this program 
which was nationally broadcast The exhibit 
was brought to America, and is loaned by S H 
Camp, manufacturer, of Jackson, Midi , as his 


parent material making e\ ery organ, even the 
veins and circulatory system, as dearly visible 
to the observer as though he were possessed of 
x-ray eyes It will be taken on a nation wade 
public health educational tour of a hundred 
cities which is expected to last more than two 
years It will be accompanied by a doctor- 
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Fig 2 The Camp Transparent Woman the 
first and only one in the world which will shortly 
leave the New York Museum of Science and In- 
dustry for a nationwide public health educational 
tour of a hundred aties which is expected to last 
more than two years It will be accompanied by a 
doctor lecturer who will introduce the exhibit to 
the profession, scientists and public health 
officers nationally and to the general public in a 
senes of lectures to which admission will be free 
At the close of the tour it will be given to some 
prominent medical school or museum for perma- 
nent exhibition 


lecturer who will introduce the exhibit to 
scientists, the profession, and public health 
officials nationally, and to the general public 
j n a senes of lectures to which admission will be 
free Mr Camp has said that he proposes to 
donate the transparent figure to some medical 
school or museum for permanent exhibition at 
the dose of its educational tour, during which 


he expects it to be viewed by several million 
women 

Cellhom is the substance of which the figure 
is built It is important that an exhibit of this 
kind, to be successful, must be impervious to the 
normal dangers of changing temperature and 
travel Previous attempts, made with a “wax” 
figure, were unsuccessful because temperature 
changes caused the figure to lose its perfect 
proportions 

The Camp Transparent Woman, however, 
was not brought to America to teach the details 
of anatomy Rather, it is a unique and dra- 
matic public health educational exhibit through 
which the intricate structure and perfectly func- 
tioning medianism of the female body may be 
seen as a whole for the first time m human 
knowledge It is the result of twenty years of 
laboratory research and was achieved through 
the combined efforts of the wood carvers, elec 
tncians, laboratory workers, artists, sculptors, 
medical authorities, and scientists of the 
Hygiene Museum m Dresden Actually nearly 
two years were spent in the construction of the 
present figure It is exhibited in a heroic pose, 
arms outstretdied above the head Ethno 
logically, it might be described as a universal 
Caucasian type of approximately thirty years 
of age 

The figure stands on a gleaming round silver 
mounting in the center of the opaque glass- 
covered interior of an octagonal walnut wood 
base Inside the glass interior are 121 lamps 
which light up the figure indirectly after each 
demonstration Inside the figure itself are 20 
sets of two lamps each which light up each 
organ in sequence while the exhibit is being 
demonstrated These lamps were specially 
constructed for the exhibit and are only four 
volts each. Thus while the figure is amply 
lighted for demonstration it will not become 
overheated The lamps in the interior of the 
figure are shaped according to the contour of 
each organ As each organ is illuminated, its 
name is automatically flashed on a glass label 
on the side of the base These are m dupli- 
cate for the convenience of onlookers 

During its demonstration the brain, from 
which the skull cap is removed, is first illumi- 
nated, then the larynx, thyroid gland, lungs, 
heart, etc., follow in turn At the dose, the 
whole figure stands forth m natural colors, 
fully illuminated from the base. The exhibit, 
which is ingenious in more ways t h a n one, may 
also be demonstrated manually so that the 
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doctor demonstrating it may light up any 
organ, or any number of organs at the same 
time The figure operates on its own motor 
In constructing the Camp Transparent 
Woman, a series of photographs were first 
made of normal organs The negatives of these 
photographs were then projected on a screen, 
and from their giant enlargement a senes of 
drawings were made by the artists co-operating 
in the figure’s construction These drawings 
are the basis of the sculptors’ work in making 
the moulds for the vanous parts During this 
phase of the exhibit’s construction the most de- 
tailed supervision was maintained by the 
medical autlionties m the museum, so that 
each organ and artery is scientifically accurate 
in color, size, and dimension After the vanous 
sections had been fabncated from cellhom, a 
model of the entire figure was made 

Here again all delineations and measurements 
of the figure received the most careful super- 
vision of the competent authonties This 
model is actually a life-size figure in plaster of 
Pans, based on the scientific measurements of 
the skeleton, bones, and major organs From 
this model the complete cellhom slan sil- 
houette was moulded Tins was cut in half 
for delicately adjusting the internal sections m 
their proper places and in accurate relationship 
to the whole The upper and lower sections 
were then jomed together, making the Camp 
Transparent Woman complete m every de- 
tail It is the first Transparent Woman ever 
made, an artistic, technical, and scientific 
masterpiece Even the tiny bones of the ear 
and the little sesamoids in the thumb and large 
toe arc carefully and scientifically arranged m 
their proper places 

The Camp Transparent Woman will recall 
the Transparent hlan to the scientific world of 
America The first Transparent him was 
brought from the same source to the Mayo 
Clime, Rochester, Minn , where it is now on 
permanent exhibition It aroused the wide- 
spread interest of the medical and scientific 
worlds when temporarily displaced in the Hall 
of Science at the Centum of Progress Exposi- 
tion, Chicago The educational autlionties 
of that cit\ arranged for 300,000 school children 
to sec the Transparent Man dunng the last 
month of its exhibition there 

Only three other Transparent Men ha\ e been 
constructed One is in the Hall of Man at 
t ic Buffalo Museum of Science Another was 
paired for the Swedish Red Cross Museum in 
Stockholm The third is in the Higicne 


Museum in Dresden The Camp Transparent 
Woman, however, is the only one m existence 

To scientists and the medical world, the 
Camp Transparent Woman represents a tri- 
umph in the history of anatomical study 
throughout the world, an important milestone 
in the centimes of world wide research and 
experimentation which have culminated in our 
present knowledge of the human body and its 
functioning 

IN MEMORIAM 

We have the sad duty to chronicle the 
passing, on Aug 5, 1936, of James A Hampton 
Webb, M D , at his home m Wichita, Kansas 
He was an admired and respected member of 
the Radiological Society of North America, 
of his county and State societies, and of the 
American Medical Association He was a 


S \ 


The late J A H Webb M D 

diplomat of the American Board of Radiology 
as well ^ 

Dr Webb began the practice of roentgenol- 
Stafford, Kansas Following service 
as a major m the medical corps in France 
dunng the World War, he remoi ed to Wichita, 
where he remained to the time of his death’ 
He was a member of the staff of Wesley 
Hospital, and was chief of the department of 
radiology at the County Hospital 
Dr Webb was highly respected in his local 
community and bj all who kneu him 
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Roentgen Interpretation By George W 
Holmes, M D , Roentgenologist to the 
Massachusetts General Hospital, and Clinical 
Professor of Roentgenology, Harvard Medi- 
cal School, and Howard E Ruggles, hi D , 
Roentgenologist to the University of Cali- 
fornia Hospital and Clinical Professor of 
Roentgenology, University of California 
Medical School Fifth Edition, thoroughly 
revised , 356 pages, illustrated with 243 
engravings Published by Lea &. Febiger, 
Philadelphia, 1936 Price, $5 00 net 


The Fifth Edition of tins popular manual 
fully sustains the reputation it has achieved as a 
ready reference for those of lesser opportunity 
and experience in the interpretation of roent- 
genographic findings observed in the daily 
routine The knowledge gamed in a wide 
expenence is succinctly presented, commenc- 
ing with a comprehensive chapter dealing with 
those pitfalls of roentgen diagnosis, confusing 
shadows and artefacts, and offering terse 
suggestions for their differentiation In a 
chapter on fractures and dislocations the 
authors offer mamv practical suggestions for 
the better definition of various types which 
at times offer considerable difficulty in deline- 
ation 

The chapter on bone pathology" has been 
completely rev ised, particularly" in the realign- 
ment of the classification of bone changes 
associated with deficiency" diseases, glandular 
dysfunction and those of somewhat more 
obscure origin, marble bones, melorheostosis, 
osteopoikilosis, and Gaucher s disease 

In the discussion of the lesions involving 
the skull and its contents brief reference is 
made to encephalography and the recognition 
of suppuration of the petrous pyramids 
( petrositis ), but the bibliography following 
this chapter affords reference to the outstanding 
literature on these subjects The subject 


of spinal cord tumors and backward projection 
of the intervertebral disc is similarly well 
covered m the chapter on the spine 

The discussion of the heart and great vessels 
condenses this subject to embrace the majority" 


of practical methods of determining lesions 
by roentgenographic or roentgenoscopic ex- 
amination, including the differentiation of 
aneurysm from inflammatory or neoplastic 

mediastinal involvement 

In the chapter on the gastro-intestmal tract 
the roentgen findings in steatorrhea, sprue, 


and regional ileitis are described Papilloma 
and adenoma of the gall bladder are included 
in the discussion of gall-bladder pathology 
Retrograde and intravenous pyelography and 
the interpretation of the images produced m 
these procedures are well covered in the 
discussion of lesions involving the genito- 
urinary tract, and hysterosalpingography 
(uterotubography") is discussed and illustrated 
Illustrated with 243 engravings, largely 
made up of excellent reproductions of roent- 
genograms, this -volume is a worthy addition 
to the roentgenologic literature. 

Recent Advances in Radiologi By Peter 
Kerley, M D , B Ch (N U I ), D M R E 
(Camb ), Assistant Radiologist, Westminster 
Hospital, Radiologist, Roval Hospital for 
Diseases of the Chest, Hon Aledical Editor, 
“British Journal of Radiology ” Second 
Edition, 322 pages, 176 illustrations Pub 
lished by P Blalaston’s Son A Co, Inc 
Philadelphia, 1936 Price, ^5 00 

This is a manual presenting the x-ray as a 
diagnostic method and written m such a way 
as to simplify" the interpretation of radiographs 
for those of lesser expenence and assist m 
heightening the appreciation of the value of 
the \-ray among general practitioners 

The subject matter is succinctly and compre- 
hensively" presented 

In the discussion of fractures, the simulants, 
accessory" ossicles, sesamoids, patella bipartite, 
Pelhgnm-Stieda’s disease, and Schmorl’s node 
m the vertebral body, are interestingly" inter- 
spersed with practical suggestions for the best 
visualization of vanous ty"pes of lesion, ‘ march 
foot,” or Deutsclander's disease, is differen- 
tiated 

In inflammatory" diseases of bone, many use- 
ful differential points are presented Under 
deficiency diseases of bone, pithy, practical de- 
scriptions of the vanous entities are gnen, and 
the endoenne disturbances of bone are terseb 
reviewed Dystrophies of the skeleton and 
bone diseases of dubious ongm are discussed 
and classified 

Tumors of bone are presented in a simple 
and practical classification and differential 
features are outlined The chapter on mjunes 
and diseases of joints covers the acute and 
chrome arthntides, neuropathic arthropathies, 
hemophilic joints, gout, and groups the vanous 
manifestations of osteochondntis m a single 
category 

The lesions involving the cranium and its 
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contents, including deformities, are briefly de- 
scribed, and the direct and indirect signs of 
brain tumor are discussed, including a short but 
lucid epitome on ventriculography and encepha- 
lography Myelography is also summarized 

In the chapters on the thorax and kymog- 
raphy, the value of the vray in the diagnosis 
of diseases of the heart and the roentgenologic 
image of the normal heart are discussed in a 
luminous manner, also the diseases of the aorta 
and lesions involving the mediastinum Re- 
marks on bronchiectasis include a description 
of the various technics used in lipiodol injection 
Many practical suggestions are offered for the 
differentiation of diseases of the lung paren- 
chyma and the better definition of tumors of the 
lung Similarly, useful procedures for the de- 
lineation and differentiation of pleural effusions 
are presented, also those for the recognition of 
e\entration of the diaphragm and diaphrag- 
matic henna 

The chapters on diseases of the alimentary 
tract contain many practical suggestions and 
exhibit a wide survey of the literature covenng 
this subject Cholecystography, retrograde 
and excretory urography, and hysterography 
are presented clearly and concisely 

A generous bibliography and a large senes of 
excellent illustrations make this a useful refer- 
ence manual veil adapted to the purpose for 
which it was written 


Die Herzkrankheiten im Rontgenbild und 
Elektrokardiogramm By Dr Med 
Paul Uhlenbruck, A I Prof an der 
Umversitat Koln, Rhein, Chefarzt der 
Med Abt des St Ehsabeth-Kranhenhauses 
und Deutschen Cantas - Institutes fur 
Gesundheitsfursorge in Koln - Hohenhnd 
A volume of 31S pages with 316 illustrations 
Published by Johann Ambrosius Barth, 
Leipzig, 1936 Price, 36 R M 

Pnnted beautifully and with abundant, 
well reproduced illustrations, this volume at- 
tempts a correlation between the clinical, 
roentgenograplnc, and electrocardiographic 
findings in a wide vanety of cardiac conditions 
The technic of cardiac roentgenology and 
electrocardiography is dealt with adequately 
The various diseases of the heart and aorta are 
then considered by means of well selected illus- 
trative cases The place of roentgenology and 
electrocardiography in diagnosis is well de- 
scribed and their relation to each other is estab- 
lished Roentgenkymography of the heart is 
briefly described and in some cases its practical 
use is illustrated 

On the whole, the correlation attempted 
is adequately accomplished The volume is 
essentially one for clinicians and cardiologists 
For the roentgenologist there may be too 
much material devoted to electrocardiography 
and too little to roentgenology' 
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Professor of Roentgenology, Harvard Medi- 
cal School, and Howard E Ruggles, M D , 
Roentgenologist to the University of Cali- 
fornia Hospital and Clinical Professor of 
Roentgenology, University of California 
Medical School Fifth Edition, thoroughly 
revised , 350 pages, illustrated with 243 
engravings Published by Lea & Febiger, 
Philadelphia, 1936 Price, $5 00 net 

The Fifth Edition of this popular manual 
fully sustains the reputation it has achieved as a 
ready reference for those of lesser opportunity 
and experience in the interpretation of roent- 
genographic findings observed in the daily 
routine The knowledge gained in a wide 
experience is succinctly presented, commenc- 
ing with a comprehensive chapter dealing with 
those pitfalls of roentgen diagnosis, confusing 
shadows and artefacts, and offering terse 
suggestions for their differentiation In a 
chapter on fractures and dislocations the 
authors offer many practical suggestions for 
the better definition of various types which 
at times offer considerable difficulty in deline- 
ation 


and regional ileitis are described Papilloma 
and adenoma of the gall bladder are included 
m the discussion of gall-bladder pathology 
Retrograde and intravenous pyelography and 
the interpretation of the images produced m 
these procedures are well covered in the 
discussion of lesions involving the genito- 
urinary tract, and hysterosalpingography 
(uterotubography) is discussed and illustrated 
Illustrated with 243 engravings, largelj 
made up of excellent reproductions of roent- 
genograms, this volume is a worthy addition 
to the roentgenologic literature 

Recent Advances in Radiology By Peter 
Kerley, M D , B Ch (N U I ), DALR E 
(Camb ), Assistant Radiologist, Westminster 
Hospital, Radiologist, Royal Hospital for 
Diseases of the Chest, Hon Medical Editor, 
"British Journal of Radiology ” Second 
Edition, 322 pages, 176 illustrations Pub- 
lished by P Blakiston’s Son & Co, Inc., 
Philadelphia, 1936 Price, So 00 

This is a manual presenting the x-ray as a 
diagnostic method and written in such a va) 
as to simplify the interpretation of radiographs 
for those of lesser experience and assist m 
heightening the appreciation of the value of 
the x-ray among general practitioners 
The subject matter is succinctly and compre- 


The chapter on bone pathology has been 
completely revised, particularly in the realign- 
ment of the classification of bone changes 
associated with deficiency diseases, glandular 
dysfunction and those of somewhat more 
obscure origin, marble bones, melorheostosis, 
osteopoikilosis, and Gaucher s disease 

In the discussion of the lesions involving 


hensively presented 

In the discussion of fractures, the simulants, 
accessory ossicles, sesamoids, patella bipartite, 
Pellignm-Stieda’s disease, and SchmorFs node 
in the vertebral body, are interestingly inter- 
spersed with practical suggestions for the best 
visualization of various types of lesion, "march 
foot,’’ or Deutsclander s disease, is differen- 


the skull and its contents brief reference is 
made to encephalography and the recognition 
of suppuration of the petrous pyramids 
(petrositis), but the bibliography following 
this chapter affords reference to the outstanding 
literature on these subjects The subject 
of spinal cord tumors and backward projection 
of the intervertebral disc is similarly well 
covered in the chapter on the spme 

The discussion of the heart and great vessels 
condenses this subject to embrace the majority 
of practical methods of determining lesions 

by roentgenographic or roentgenoscopic ex- 
amination, including the differentiation o 
aneurysm from inflammatory or neoplastic 

mediastinal involvement 

In the chapter on the gastro-mtestmal tract 
the roentgen findings m steatorrhea, sprue, 


tiated 

In inflammatory diseases of bone, many use- 
ful differential points are presented Under 
deficiency diseases of bone, pithy, practical de- 
scriptions of the various entities are given, and 
the endocrine disturbances of bone are tersely 
reviewed Dystrophies of the skeleton and 
bone diseases of dubious origin are discussed 
and classified 

Tumors of bone are presented in a simple 
and practical classification and differential 
features are outlined The chapter on injuries 
and diseases of joints covers the acute and 
chronic arthntides, neuropathic arthropathies, 
hemophilic joints, gout, and groups the i anous 
manifestations of osteochondritis in a single 
category 

The lesions involving the cranium and its 
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fccted Hemoptysis maj occur in congenital cystic 
lung disease 

The treatment of congenital cy sts should be conser- 
vatn e as long as the patient is symptomless No giant 
air cy st should be tapped unless it interferes with res- 
piration because tapping of a giant air cyst may be 
followed by shock and death The literature is re- 
viewed and cases arc reported 

S M Atkins, M D 


Interlobar Pleural Effusions Barnet P Stivelman 
Am Jour Roentgenol and Rad Ther , October, 1935, 
34, 475-A81 

Interlobar pleural effusion shadows are often mis- 
interpreted At times they are considered to represent 
mild and atypical chronic pneumonic processes or are 
confounded with ultrathoracic new growth 

Occasionally transudate secondary to circulatory 
failure may accumulate m interlobar fissures and closely 
simulate pulmonary consolidation or newgrow th 

Symptoms arising from this interlobar exudate are 
usually less set ere than the lobar consohdation 
Physical findings arc usually very meager The leuko- 
cytosis is usually less marked in the interlobar effusion 
than m the pneumonia but the resolution of the inter- 
lobar lesion is slower Lateral roentgenograms are 
usually the most important in recognizing the inter- 
lobar fluid accumulation The commonest location is 
between the upper and middle lobes of the right lung 
but they may occur anywhere, even including the 
azygos fissure 

J E Habbe, M D 


Atypical Pneumonia Frank Kellner Mimchcn 
nicd IVchnsehr Jan 17, 1930, 83, 90-92 

Knoi\ ledge of this subject is practically entirely de- 
pendent upon roentgenologic examination Many de- 
scnptne terms have been employed heretofore vt: , 
central abortne ambulant pneumonia Since the so 
called grippe epidemics have been thoroughly studied 
the conclusion has been reached that this is merely a 
catarrhal infection of the upper respiratory tract and 
bronchial tree which in most cases eiolies into true 
pneumonitis of various forms and extent This fact 
has not been generally recognized by the profession 
The author likewise intimates that probably the great 
proportion of so termed primary or early infiltrations 
ascribed to a tuberculous infection is in reality atypical 
pneumonitis of non specific origin Serial roenlgeno 
graphic study will very often clarify this point 

In children it is the rule to find pneumonitis incom 
phtcly mxolving -i lobe particularly in the base of the 
upper lobe ns a triangular density yyith apex directed 
toyyard the hilum Further extension occurs medially 
and toyyard the apex In pertussis there is marked 
pulmonic mxolx uncut in the acute stage which rapidly 
disappears m the decrement The appearance of 
honeycomb like densities along the pinxcrtibral bor 
ders extending along the lula tothe diaphragms istvpi 
cal M casks presents xanous pulmonic appearances 
predominantly nuhary and confluent l.ronchopncu 



moma In infants it is most difficult to distinguish, 
various forms of pneumonia and it is not uncommon 
for parenchymal infiltration to be visible for yyeeks 
Thickening of the interlobar pleura; frequently' is dis- 
cernible as an aftermath of atypical pneumonitis, 
rarely are fibrotic strands present m the parenchyma 
Important from a practical standpoint is the more care- 
ful management in cases presenting atypical pneumonia 
as compared to the common therapeusis in what is diag- 
nosed as gnppe.' i 

William R Stecher, M D 


Congenital Cy Stic Lung A Report of Multiple 
Cysts within an Accessory Lobe Moreton J Thorpe 
Am Jour Roentgenol and Rad Ther December, 
1935, 34, 724-729 

Cystic lung is a congenital deyelopmental anomaly 
the exact cause of yyhtch is not Lnoyvn The cysts may 
be solitary or multiple If enough of the lung or lungs 
is involved, especially in the presence of infection, it is 
usually fatal ynthin the first few months of life 

Recurrent attacks of dyspnea and cyanosis, with 
hyperresonance and displacement of the mediastinum, 
should suggest a cyst rapidly filling with air Small 
multiple cysts, unless infected, may remain silent, when 
infected, they mav simulate bronchiectasis with cough 
and sepsis 

The cysts roentgenologically are seen to have thin 
yvalls although yvhen infected the walls may be thicker 
from infiltration and accompanying adjacent atelectasis 

S M Atkins, M D 


Roentgen Therapy of Primary Carctnoma of the 
Lung L Popovic Strahlentherapie, 1936, 5(5, 141 
The author reports four cases of carcinoma of the 
bronchus which were treated by roentgen rays One 
patient remained well for 30 months, one died after 
eight months one after one y ear and the fourth patient 
— discharged because of the hopelessness of the con- 
dition— died two months after treatment Broncho- 
graphic studies are shown in the paper demonstrating 
either the stenosis of the affected bronchus or defects 
m the outline of the tree 

Technic A modification of Coutard’s method was 
used A total of 4,000 r were given oxer a period of 
from 20 to 40 days with daily doses of from 70 to 100 r, 
one anterior and one posterior field ISO kv , 2 ma , 
50-SO cm FSD , 1 mm Cu + 1 mm At, duration 
of exposure, 45-SO minutes No permanent damage 
of the skin was observed m anv one of these cases 
Ernst 4 Poiile, M D Ph D 


Congenital Cists of the Lung Rene Pierrot and 
4ndr6 Breton Bruxelles mod May 31 1910 16 

1172-1 ISO ’ ’ 

Congenital cists of the lung arc of three types 
sohtan large cists which mai be confused with partial 
or total pneumothorax, multiple medium sued cysts 
to be differentiated from tmplivscmatous bullx lung 
abscess and purulent plcunsi, and small generalized 
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THE KIDNEYS 

Renal Adenoma James Carver British Jour Urol 
September, 1935 7, 229-234 

This is a report of a case of an adenoma of the kidney 
in which both pain and hematuria were present, to- 
gether with a palpable tumor A list of published cases 
'nth similar lesions is included in the article. Albar- 
ran attributes the ongm of tumors of this type to is 
lands of displaced and imperfectly developed kidney 
tubules, with their erroneous fusion On the other 
hand Borst contends that they arise from part of the 
Nterenanlagc 

D H Pardoll M D 

LEUKEMIA 

Practical Application of General Bod> E\posure 
"ith Roentgen Rajs in Poljcjthemia and Chronic 
Leukemia Max Sgahtzcr Strahlcntherapie, 1036 
56, 341-350 

According to the author general bodj exposure in 
polycythemia is superior to local treatment of mam 
small areas The patients remain free from sjunploms 
for a longer penod when using general bodj exposures 
Another advantage is the absence of skin reactions 
Technic 170 kv , 0 5 mm Zn -f- 1 mm Al, 150 cm 
r S D , 25 r per sitting over the anterior and posterior 
bodj surface This maj be git en ox er a penod of six 
days Careful blood studies are essential The same 
treatment method is recommended in leukemia except 
that exposures are given exerj other day and only for 
four sittings In children the author considers the 
method dangerous and contra indicated 

Ernst A Poui£, M D , Ph D 

The Treatment and Prognosis of Leukemia Particu 
larly the Good Results Obtained in Lyrniphatic Leu- 
kemia Involving the Spleen Only Iser Solomon 
Strahjentherapie 1030 56, 526-532 

Following a brief discussion of the present status of 
radiation therapy in the treatment of leukemia, the 
author describes tno cases of lymphatic leukemia which 
involved the spleen only Following radiation therapy 
one patient is ahve now 19 years after the first treat 
ment, the other patient has been free from symptoms 
for the last two years Solomon believes that this spe 
cial type of leukemia with involvement of the spleen 
only responds more favorably to irradiation 

Ernst A Pohle M D Ph D 


Lymphatic Leukemic Changes m the Face, E von 
Felsenbrunn Strahlentherapie 1936, 56, 09 

The author observed a case of lymphatic leukemia 
xvith most extensive bilateral swelling and edema in 
the face which developed in a manner very similar to 
advanced Mikulicz’s disease The patient was not 
relieved by local x ray therap' and developed severri 
ulcers on both cheeks and in the chin region Although 
high doses had been given the ulcerated infiltrations 
were subjected again to fractional therapy under heavy 


filter (1 0 mm Cu) up to 200 per cent of the erythema 
dose The spleen uas exposed at the same tune 
Under this therapy the swellings and edema decreased 
somewhat in size (Note of abstractor A study of 
the photographs accompanying this article is recoin 
mended ) 

Ernst A Porle M D , Ph D 

THE LIVER 

Chemical Changes of Proteins tn mro during and after 
Roentgen Irradiation of Liver Tissue. J Heeren 
Strahlcntherapie 1936 56 , 88 
The author exposed ground liter tissue to roentgen 
rays The liter was placed in Rmger’s solution and 
exposed to 180 kv , 5 ma no filter 30 cm distance 
through a layer of water 3 cm deep 550 r were given 
in 1 9 minutes at 23 cm F S D Most tissues were 
irradiated for one and one half some for three hours 
After irradiation the N P.N was definitely increased 
There was no increase in fhfe ammo-acids but rather 
a slight decrease. The effect on the autolysis of the 
ground liver tissue was not uniform 

Ernst A Pohle M D Ph D 


THE LUNGS 

Congenital Cysts of the Lungs Eugene Freedman 
Am lour Roentgenol and Rad Ther January 1936 
35, 44-52 

Congenital air cysts of the lungs are more common 
than ttas previously thought The roentgenologic ap- 
pearance is tannble depending on the number and the 
size of the cysts 

Giant air cysts commonly produce a pneumothorax 
like appearance, and if a patient presents the clinical 
and roentgenologic symptoms of spontaneous pneumo- 
thorax without a history' of acute onset the possibility 
of a giant cyst should be considered In rare instances 
a giant air cyst may' produce the cluneal and roentgeno- 
logic symptomatology of an obstructive emphysema 

Smaller cysts if numerous produce honeycombed 
shadows which at times mainly if they are situated in 
the upper lobes simulate an ulcerative tuberculosis and 
at other times an extensive bronchiectasis Howeter 
m cases of cysts there is no evidence of inflammatory 
changes around the honeycombed shadows nor of re- 
tractive changes in the lung fields hula, or thoracic cage, 
as in inflammatory conditions Minute disseminated 
air cysts may simulate the roentgen appearance of a 
disseminated tuberculous process or of a fungus infec- 
tion At times smaller congenital air cysts cannot be 
detected m the roentgenogram, due to thinness of their 
■walls or because they are obscured by overly mg organs 
The extent of the roentgenologic changes as com- 
pared with the paucity of the clinical symptomatology 
indicates congenital anomaly Most of the cysts con- 
tain air but there is hkelt to be a small amount of mu 
cus or cellular material in the cavities At times they 
may contain large amounts of fluid and become in 
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and prominent accentuation of trunk markings, in 
contra-distinction to silicosis, m which there is epi- 
diaphragmatic emphysema and prominent hilar in- 
volvement The appearance of silicosis is variously 
described as "snow storm,” ‘sago soup," and of a shot 
like appearance In asbestosis there is a diffuse veil- 
like increased density with no coarse tumefactions 
which appear to be hard In the presence of a double 
contour of pulmonic markings near the cardiac margin, 
asbestosis as well as bronchiectasis should be considered 
William R Stecher, M D 

A Tew Rare Cases of Pulmonary Lymphogranuloma- 
tosis Carlos Gd Fortschr a d Geb d RSntgen- 
stralilen, March, 1930, S3, 246-251 

The author reports three cases of lymphogranuloma- 
tosis with pulmonary manifestations Two of his 
patients were in the fifth decade of hfe, one in the 
first It is very apparent that the roentgen unages 
alone can be extremely misleading and that on their 
basis exclusivelj a correct diagnosis of lymphogranu- 
lomatosis can hardlj be made because of the tremen- 
dous variability of anatomic and clinical manifesta- 
tions Biopsy and histologic investigation always will 
be necessary Blood studies too frequently are un- 
reliable, though an absolute and relative monocytosis 
is found frequently, while m earlier cases, especially in 
the juvenile form, a transient lymphocytosis may be 
observed The disease maj lead to the formation of 
cavities resembling tuberculosis and of tumor masses 
resembling carcinoma The hope is expressed that a 
biologic reaction characteristic of Hodgkin’s disease 
soon may be developed 

H A Jarre, M D 

The Three Zones of Simple Pleural Effusions Julius 
Kaumtz Am Jour Roentgenol and Rad Ther , 
January, 1936, 35, 57, 58 

In effusions not complicated by consolidation, pneu- 
mothorax, or adhesions, there arc three zones 

1 A radiopaque zone, made up of a large volume of 
liquid, displacing the lung upward and casting a dense 
curved rocntgenographic shadow 

2 A radiotranslucent zone, consisting of a moderate 
volume of liquid, interposed between the lung and chest 
wall and casting a moderately dense roentgenographic 
shadow 

3 A radiotransparcnt zone, representing a film of 
liquid too tlun to cast a roentgenographic shadow This 
was pro\ en b> demonstrating injected oil in the pleural 
cavity floating some distance above the density of the 
apparent superior region of the effusion 

S M Atkins, M D 

Asbestosis A J Lanza Jour Am hied Assn , 
Tcb 1 103G, 106, 368, 369 

Asbestosis is a pneumoconiosis caused by the 
inhalation of asbestos dust It is distinct from silicosis 
m its pathologj and clinically Asbestos (Canadian) 
is a hjdrnted magnesium silicate containing 43 percent 
magnesium, nearlj 13 per cent water and traces of iron 
and nickel Hoffman called attention to the possible 


harmfulness of asbestos dust m 1918, but it was not 
until February, 1927, that asbestosis was officially 
recognized This was 27 years after the first fatal 
ease was reported In 1928 the British Factory De- 
partment conducted an investigation and enacted laws 
for the protection and compensation of the workers 
against this hazard Since 1927 there have been eleven 
fatal cases reported in the United States, eight un- 
complicated, and three complicated by tuberculosis 
Pathologically, while silicosis is predominantly paren- 
chymatous, asbestosis is mainly interstitial, nor is 
asbestosis characterized by the nodular formation so 
distinctive of silicosis 

Clinically, asbestosis presents the same dyspnea on 
exertion, the same dry cough, and the more or less 
indefinite physical signs characteristic of silicosis The 
patient with asbestosis is apt to have clubbed fingers 
(not usually seen m 6ihcosis), and he is apt to be pasty- 
faced and even show a shght cyanosis, while the 
silicotic patient is apt to be fairly robust looking All 
the patients in whom asbestosis was detected were, 
with one exception, working steadily at their trades 
In only one case was roentgenographic evidence of 
active tuberculosis found, several showed healed 
tuberculous lesions 

Examination of 126 workers, all of whom had more 
than three years’ exposure, elicited indefinite and in- 
conclusive roentgenographic evidence of pneumo- 
coniosis Four presented evident pulmonary symptoms 
and corroborative roentgenographic images The x-ray 
appearances are not clear-cut or distinctive, as in 
silicosis, the shadows are finer, more granular and 
softer than in silicosis The asbestosis film gives the 
impression of ground glass, and there is no nodulation 
with the consequent tendency of the nodules to coalesce 
and grve dense opaque areas in the roentgenogram 

The shadows occupy the lower thirds, except m far 
advanced cases Much more investigation and study 
of roentgenograms of industrial workers exposed to 
all sorts of silicate and other dusts are needed before it 
will be possible to sjieak definitely on this, the most 
important phase of the diagnosis of pneumoconiosis 

Associated with exposure to asbestos dust is the 
occurrence in the sputum and pulmonary tissues of a 
peculiar formation known as asbestos bodies It is 
commonly agreed at present that thej are not diagnos- 
tic of pulmonary fibrosis 

It is by no means certain that asbestosis progresses 
after withdrawal from dust exposure, nor does infection 
seem to be as closely and intimately associated with 
asbestosis as with silicosis 

Charles G Sutherland, hi B (Tor ) 

Pnmarj Carcinoma of the Lung A Diagnostic 
Study of 135 Cases in Tour Years Aaron Arlan and 
David H Wagner Jour Am Med Assn , Feb 22, 
1936, 105, 587-591 

juicer of the lung is one of the most important 
pulmonary diseases m persons past 40 years of age It 
must always be considered in dealing with cases of 
ting abscess, bronchiectasis, recurrent pneumonia. 
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cysts which may simulate bronchiectasis All are 
congenital malformations and present simply different 
degrees of a pathologic process starting as a congenital 
dilatation of a bronchus 

Anatomically two groups may be recognized The 
first of these is the large solitarj cyst (balloon c>st) 
which occurs in about 7 per cent of cases is as large as a 
goose egg or a lemon, sometimes including a whole lobe 
or lung Usually there are no adhesions It may oc- 
cur in any lobe and on cither side, most commonly, 
however, it occurs in the upper thorax and there is 
either compression of the trachea or displacement to the 
opposite side displacement of the mediastinum and 
atelectasis or compression of limited portions of the 
lung When in the lower part of the lung the costo 
phrenic angle is obliterated, the diaphragm is flattened, 
and pericardial adhesions mav be present 

At autopsy it is found to contain air and some mucus 
The cyst may be subdivided into sections which may or 
may not communicate The wall of the cyst suggests 
the appearance of a ventricle of the heart Usually a 
communication with a bronchus may be established, 
though in some cases it is difficult to find 

In the second group, that of multiple small cysts 
(cystic disease of the lung) there is a honeycomb ap- 
pearance In a localized area of varying size, most fre 
quently in the base, there arc seen many communicating 
compartments placed side by side and suggesting a 
sponge with large cavities At times these cysts are 
immediately under the visceral pleura a possible cause 
of spontaneous pneumothorax 

While cystic disease is difficult to diagnose clinically 
roentgenographically rather characteristic changes are 
noted and these are usually' of three varieties In one, 
the large solitary cyst in the absence of infection ap- 
pears as a large clear space, occupyung part or all of a 
hemithorax with flattened diaphragm, obliterated 
costophreme angle and the trachea and mediastinum 
displaced to the opposite side This clear zone may 
not be limited by the diaphragm The loner portion 
may be somewhat irregular, but the upper border is 
sharp and definite Throughout may be seen faint 
transverse linear markings Confusion may' arise in 
differentiating such a cyst from either a partial or total 
pneumothorax. 

In the presence of infection the appearance is prac 
tically that of a lung abscess The appearance of a 
hydro-pneumothorax of variable dimensions but with 
regular contours and particularly showing no change in 


serial films speaks definitely for a cyst 

The second variety, that of multiple cysts of smaller 
size, is likewise somewhat characteristic These 
smaller cysts vary in size from that of a pea to that of an 
apple and are generally grouped in one lobe Here 
again two different aspects may be noted In one, the 
annular shadows are regular their outlines arevery 
fine, but clear, and the shadow of one superimposed on 
that of another because of their different planes No 
fluid level or surrounding parenchymal infiltration is 
a Tn the other the annular shadows are less 
distinct and may be altered by bands of infiltration 


which run through the parenchyma of the lung and 
darken it This condition is most readily confused 
with lung abscess, but usually the absence of mfiltra 
tion, the regularity, the clarity, and the fineness of the 
annular shadows all indicate cysts They may also be 
confused with large emphysematous bull® They may 
at tunes be visualized by instilling radiopaque material 
but frequently direct communication with a bronchus 
is not well established and m such cases the bronchial 
arborization appears quite limited 

The thud type is that of congenital dilatation of the 
bronchus and here considerable difficulty may be ex 
penenced in differentiating between acquired and con 
genital dilatation As a rule, congenital dilatations are 
visible without radiopaque material, while the acquired 
cannot be seen without it 

The authors believe that thoracentesis is well worth 
trying as a means of treatment and that, with the 
development of thoracic surgery, drainage of infected 
cysts will play a more important part 

Joseph Dauksys, M D 

Pulmonary Asbestosis Walter Alwens Munchen 
med Wchnschr , Nov S 1935, 82, 1797-1800 

The author presents 35 additional cases and an ex 
celient review of the Continental literature on this sub- 
ject Inasmuch as pulmonary asbestosis is eompen 
sable, all workers in the industries involved should be 
examined before employment and periodically there- 
after Radiography is necessarily employed for no 
characteristic clinical symptoms are found and rarely 
are asbestos bodies found in the sputum In this senes, 
no associated active pulmonary tuberculosis was de- 
tected Roentgenologic findings are always manifest 
in workers in this industry of ten years duration, when 
exposed to the dust hazard Cluneal symptoms of 
dj'spnea, cyanosis expectoration without hemoptysis 
were slight but noted generally m the five to ten year 
interval and rarely as early as six months An inter 
cstmg revelation was that although there is a definite 
relation between the seventy of the process and dura- 
tion of exposure and concentration of the dust there was 
a constitutional factor which governed the degree of re 
action of the patient to the imtant The prognosis in 
well-defined pulmonary asbestosis is unfavorable, 
death occurring in approximately one half the time 
after exposure that elapses in silicosis Therapy is 
symptomatic Removal of the dust hazard has been 
found occasionally not to influence the further progress 
of the disease. 

A classification of the three stages of asbestosis was 
well outlined However man) indefinable mtenne 
diate stages occur and important generalizations are 
formulated as follows In silicosis the oldest and most 
discrete lesions are found in the lateral and posterior 
subpleural regions of both mid pulmonic fields with 
evidence of regional lymph node reaction whereas in 
asbestosis there is a diffuse chronic interstitial pul- 
monary fibrosis beginning in the basal lung fields, 
particularly on the right side Asbestosis presents 
infraclavieulnr emphysema slight hilar involvement 
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piled in a table Technic 160-180 kv , 0 5 mm Cu + 
4 mm Al, 30 cm F S D , 10 X 15 cm field, 200 r, one 
to three sittings at intervals of from four to six weeks 
After an analysis of the results of the treatment the au- 
thor states that roentgen therapy cures at least 50 per 
cent of these patients The results are particularly 
good in non purulent cases 

Ernst A Pohle, M D , Ph D 

OSTEOMYELITIS 

Roentgen Therapy of Osteomyelitis J Palugvay 
Strahlcntherapie 1936, 56, 126 
The author treated 63 cases of chronic (35) and 
recurrent (28) osteomyelitis with roentgen rays 
Technic 160 kv , 0 5 mm Cu, 40 cm FSD 
HVLfu 0-S3 mm , 2-4 fields, 4-8 days’ interval be 
tween sittings surface dose 50-150 r, depending on the 
age of the patient The results of the treatment were 
as a whole very encouraging If a recurrent process 
was treated in the early stage, it healed without re 
qrnring further surgery The chronic stage can be 
shortened by proper treatment Osteomyelitis in the 
acute stage should not be irradiated but operated on 
Ernst A Pohle, MD Ph D 

PEPTIC ULCER 

Pylonc Off-ccntenng a Radiologic Sign of Gastro 
duodenal Ulcer Albert Chapuy Arch d Mai de 
1 App Digestif, May , 1936, 26, 534-543 

Chapuy presents a pathognomonic sign of gastnc or 
duodenal ulcer namely , the placing off center of the 
pv torus m relation to the axis of the antrum In a 
normal stomach the pylorus is always m the symmetri- 
cal axis of the antrum and it may be eery readily deter- 
mined by observation with no mechanical aids haying 
the patient stand squarely facing the front If the 
patient is turned slightly to the left, a false off-center 
observation may result and if to the right the stomach 
may mask the pylorus Greater dependence is placed 
on fluoroscopic obscryation than on films Question 
able cases rarely arise and these are chiefly those in 
w Inch the py lorus is placed behind the antrum w hen a 
proper relationship cannot be established and also in 
eases in which there is a high grade retention with py 
tone stenosis Possibilities of error are first using the 
bulb and not the pylone canal in relation to the antrum 
as a landmark ‘X-ccmd m long atonic stomachs with 
\ertical displacement in cases in which the penstaltic 
movement cannot be readily traced and third tbc 
author obsery cd one case of a tumor of the lesser curva- 
ture which gave this sign At the same tune however, 
a large defect was observed and the diagnosis was 
apparent The author quotes Sauvan who found the 
p\ lorus off center in 10 of 34 duodenal ulcers and in S of 
H gastric ulcers The sign is of no value in localizing 
an ulcer and he lias never observed it in non ulcerative 
lesions Due to the fact that some retention has been 
found in all cues showing this sign he believes it a 
prognostic index of pvlonc stenosis and uses it as m 
indication for operative interference 

JosKnt Daixsvs M D 


Gastrointestinal Allergy IV The Leukopenic 
Index as a Method of Specific Diagnosis of Allergens 
Causing Peptic Ulcer L P Gay Jour Am Med 
Assn , March 21, 1936 106, 969-976 
The leukopenic index as a method of specific diagno- 
sis of allergens causing peptic ulcer is based cm the dis- 
covery of Vaughn that milk caused a leukopenia in 
patients subsequently found to be sensitive to milk. 
Certain foods producing allergic symptoms are able to 
depress the total leukocyte count, while compatible 
foods in general are followed by a nse in the total 
count A positive balance indicates compatible foods, 
a negative balance indicates allergens The method, 
though admittedly tedious, appears to be accurate to a 
high degree 

The author reports six cases in which a diet composed 
of compatible foods exclusively proved capable of giving 
complete relief from ulcer symptoms and freeing the 
patient from medication from interval feedings, and 
from the necessity of hospitalization 

Charles G Sutherland, M B (Tor ) 

The Roentgen Diagnosis of Small Gastnc Ulcers in 
the Region of the Cardm C W Lohmann R6nt- 
genpraxis, January' 1936, 8, 11-15 
The author s expenenee in ulcers of the stomach 
situated close to or m the cardia has shown him that 
their typical localization is predominantly on the 
posterior wall and about an inch below the cardia 
They may be shown best by means of the relief method 
(niche and star-like deformity of mucosa) Re-exami- 
nation after a short interval is always necessary to 
check them Changes in size and disappearance of the 
niche after medical treatment are the best proofs for 
correct diagnoses Small cardiac diverticula and pseudo- 
niches may lead to errors 

H W Hefke, M D 

Gaslnc Ulcer with Fatal Hemorrhage in the New- 
born Ralph H Kunstadtcr and Eugene Gettelman 
Jour Am Med Assn Jan IS 1936, 106, 207-209 
A brief review of the literature discloses 64 reported 
cases of ulceration of the gastroduodenal mucosa during 
the neonatal period Thcile classified these as ulcera- 
tions associated with melcna neonatorum Berglund 
found 14 duodenal ulcers four gastnc ulcers, and one 
combined duodenal and gastnc ulcer m 1 323 postmor- 
tem examinations of children up to 13 years of age 
Of his patients, 70 per cent w ere m the first y ear of life 
In 56 cases there were hemorrhagic erosions Dictnch 
found 134 ulcers or scars of ulcers m 8 534 postmortem 
examinations six of these in children less than 10 
years of age, and one of them m an infant aged 10 days 
Dunham and Shelton reported a case of multiple gas- 
tnc ulcers in a new-born infant 
Mills recently reported a case of multiple gastnc 
ulcers with hemorrhage in an infant six days old re- 
vealed at autopsy This infant first presented gastnc 
intestinal symptoms on the fourth day Blood m the 
v omitus and stools was first noted on the last day of life 
In Michael Reese Hospital, over a 20 year period 
seven eases of gastroduodenal ulcerations were found m 
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empyema hemorrhagic pleurisy, and chrome pneu 
moma Pain in the chest or in other parts of the body 
accompanied by a cough and bloody sputum and 
sooner or later followed by dyspnea is the cardinal 
symptom An area of pulmonary infiltration or atelec- 
tasis enlarged supraclavicular or axillary lymph nodes, 
a hemorrhagic pleural effusion paralysis of a diaphragm 
or of one of the vocal cords, a Homer syndrome and 
evidence of bone, brain liver or other metastasis make 
the diagnosis quite certain Tuberculosis is usually 
easily excluded but may occasionally accompany 
lung carcinoma 

The roentgenologic signs arc diagnostic in a high 
percentage of cases The bronchoscope is of great 
value in confirming the diagnosis and in treatment 
The finding of carcinoma in a biopsy from an enlarged 
lymph node cervical or axillary a bronchus, tissue in 
the sputum, sediment from a pleural effusion, or a 
piece of tissue obtained by thoracotomy completes the 
diagnosis All carcinomas of the lung are bronchio 
genic in origin They arise in the trachea bronchi or 
bronchioles There can be no primary carcinoma m 
the alveoli as they have no epithelial lining There 
arc three types of carcinoma (1) adenocarcinoma, (2) 
squamous cell and (1) undifferentiated round or spindle 
cell Some tumors may arise from the mucus secreting 
glands of the bronchi The round and spindle cell 
carcinomas tverc m the past often erroneously diagnosed 
as lung or mediastinal sarcomas 

In the experience of the authors lung cancer was one 
of the most frequent causes of osteoclastic bone 
metastasis 

Of 135 cases studied over a four year period 74 were 
confirmed by necropsy, 20 by biopsy and 13 by bron- 
choscopy Twenty two were diagnosed Irom the 
characteristic cluneal and roentgenologicmamfcstatjons 
Charles G Sutherland M B (Tor ) 


LYMPHOGRANULOMA 

Roentgen Therapy of Lymphoblastoma R Gaudu 
cheau Strahlentherapie 1930 56,407—112 

The author briefly discusses 10 cases of lymphoblas 
toma which came under his observation Fn e involved 
the tonsillar region three the nasal sinuses two the cer- 
vical and supraclavicular areas In the last two pa 
tients the primary focus could not be definitely deter 
mined Whenever the presence of a lymphoblastoma is 
suspected 2 X 400 r (200 kv 1mm Cu) are given pro 
phylactically followed by biopsy If the biopsy is 
positive, from 2 000 to 3,000 r are added per field 
Three of the patients discussed m the article are still 
alive Two of these have remained free from recur- 
rence for a period of 10 and 12 years respect, vGy 

Ernst A Pohle M D Ph D 

Destructive Doses in R^gen Therapy of Lympho- 
AT . -oottoexx Strahlenthera- 
granulomntosis Nandor KaU.ocz> 

me 1936 56, 325-338 , , 

P The author believes that Hodgkin’s d.sease is a 
chrome infiammatoo mfectious disease ^used bv rome 
.unknown fungus similar to actmomyces He recom- 


mends therefore, roentgen therapy m high doses ap- 
plied according to the fractional dose method. Tech 
me 170 kv 0 5mm Cu-f-Imm A) 50-00 cm FSD, 
12 r per minute 200 r per day per field up to 2 000 r per 
area He admits that occasionally the daily dose has 
to be reduced to 50 r and the mterv al sometimes has to 
he changed to two day’s The author docs not believe 
m prophylactic irradiation Dunng the intervals be 
tween roentgen therapy , As and liver extract should be 
given While these destructive doses will not cure 
Hodgkin’s disease they are recommended by the au 
thor because they may permanently destroy the m 
volved glands 

Ernst A Pohle MD Ph D 


The Lvmphomatoid Diseases (the So-called Lympho- 
blastomas) E B Krumbhaar Jour Am Med 
Assn Jan 25 1930 106,280-291 

Though the typical forms of a number of obscurely 
caused disorders of the lymphatic and hematopoietic 
systems mostly associated with blood changes and tis 
sue enlargements are distinct m no group of diseases 
are there so many variations of individual cases with 
overlapping into another category and perhaps even 
transition from one disease to another 
With the inauguration of modern hematology sever*] 
criteria were accumulated for the segregation of typical 
cases of the various leukemias, the picture of lympho- 
sarcoma was definitely outlined in 1893 and the estab- 
lishment of a special pathologic history gave an ade- 
quate diagnostic basis for most cases of Hodgkin s dis- 
ease 

A number of other more or less obscure conditions 
such as pseudolcuhenua leukosarcoma granuloma fun 
goides Mikulicz s syndrome the chloremias and more 
recently the reticuloses and giant lymph follicle hyper 
plasia, present either such obvious relationships to the 
group or such difficulties of differential diagnosis that 
they may well be grouped together under one heading 
The author suggests grouping all these under the 
non-committal and relatively brief title of the lympbo- 
matoid diseases ’ The classification and the individual 
diagnoses as far as possible should be on a pathologic 
basis An analysis of 150 cases brought out various 
items of etiologic and pathologic interest 

The lymphomatoid diseases are practically all alike 
in having a fatal prognosis though the duration may 
extend from a few days to many years With few ex 
eeptions they are peculiarly susceptible to and improved 
by radiation treatment The relative resistance of the 
reticuloses to radiation may prove useful m segregating 
this group 

Charles G Sutherland M B (Tor ) 


Roentgen Therapy of Lymphogranulomatosis In 
gmnahs (Nicolas Durand Favrescbe Disease) D Ne- 
gro Strahlentherapie 1936 56, 298-304 

During the last 11 years the author has treated 40 
cases of lymphogranulomatosis mguwabs 30 could be 
followed up and are used for statistical evaluation 
The results obtained in the individual cases are com- 
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pried to a table. Technic 160-ISO kv , 0 5 mm Cu + 

4 mm Al, 30 cm F S D , 10 X 15 cm field, 200 r, one 
to three sittings at intervals of from four to six weeks 
After an anal} sis of the results of the treatment the au- 
thor states that roentgen thcrap} cures at least 50 per 
cent of these patients The results are particularly 
good m non purulent cases 

Ernstt A Pohle, MB Ph D 

OSTEOMYELITIS 

Roentgen Therapy of Osteom\ elites J Palugyav 
Strahlentherapie 1930, 56, 120 
The author treated 63 cases of chronic (35) and 
recurrent (28) ostcom} elitis with roentgen ra>s 
Technic 160 kv , 0 5 mm Cu 40 cm FSD, 
HVLru 0 S3 mm , 2-1 fields 4-S days' interval be- 
tween sittings surface dose 50-150 r, depending on the 
age of the patient The results of the treatment were, 
as a whole very encouraging If a recurrent process 
a as treated m the earl} stage it healed without re- 
quiring further surger} The chronic stage can be 
shortened by proper treatment Osteomi elitts m the 
acute stage should not be irradiated but operated on 
Ernst A Poble, MD Ph D 

PEPTIC ULCER 

Pi lone Off-ccntenng a Radiologic Sign of Gastro 
duodenal Ulcer Albert Chapu} Arch d Mai de 
1 App Digestif, Ma} , 1930, 26, 534-543 

Chapu} presents a pathognomonic sign of gastric or 
duodenal ulcer, nameli the placing off-center of the 
p}lorus in relation to the axis of the antrum In a 
normal stomach the p} lorus is alwa} s in the svmmetri 
cal axis of the antrum and it ma} be very readily deter- 
mined by observation with no mechanical aids having 
the patient stand squarely facing the front If the 
patient is turned slightly to the left, a false off-center 
observation may result and if to the right, the stomach 
may mask the pylorus Greater dependence is placed 
on fluoroscopic observation than on films Question- 
able cases rarely arise and these are chiefli those in 
which the pylorus is placed behind the antrum when a 
proper relationship cannot be established and also in 
cases m which there is a high grade retention with py 
lone stenosis Possibilities of error are first using the 
bulb and not the pylonc canal in relation to the antrum 
as a landmark, second m long atonic stomachs with 
\ crtieal displacement m cases in which the peristaltic 
movement cannot be readih traced and third the 
author observ ed one case of a tumor of the lesser curvu 
ture which gave this sign At the same time however, 
a large defect was observed and the diagnosis was 
apparent The author quotes Sauvan who found the 
py lorus off-center in 19 of 34 duodenal ulcers and m S of 
14 gastric ulcers The sign is of no value m localizing 
an ulcer and lie has never observed it m non ulecrativ e 
lesions Due to the fact that some retention has been 
found m all cases showing this sign he believes it a 
prognostic index of pylonc stenosis and uses it as an 
indication for operatise interference 

Joseph Daursys M d 


Gastro-intestmal Allergy IV The Leukopenic 
Index as a Method of Specific Diagnosis of Allergens 
Causing Peptic Ulcer L P Gay Jour Am Med 
Assn , March 21 1930, 106, 909-976 
The leukopenic index as a method of specific diagno- 
sis of allergens causing peptic ulcer is based on the dis- 
covery of Vaughn that milk caused a leukopenia in 
patients subsequently found to be sensitive to milk 
Certain foods producing allergic symptoms arc able to 
depress the total leukocyte count, while compatible 
foods in general arc followed by a rise m the total 
count A positive balance indicates compatible foods, 
a negative balance indicates allergens The method, 
though admittedly tedious, appears to be accurate to a 
high degree 

The author reports six cases in which a diet composed 
of compatible foods exclusively proved capable of giving 
complete relief from ulcer symptoms and freeing the 
patient from medication, from interval feedings, and 
from the necessity of hospitalization 

Charles G Sutherland M B (Tor ) 

The Roentgen Diagnosis of Small Gastnc Ulcers in 
the Region of the Cardia C W Lohmann R6nt- 
genpraxis January, 1930, 8, 11-15 

The author’s experience in ulcers of the stomach 
situated close to or in the enrdia, has shown him that 
their typical localization is predominantly on the 
posterior wall and about an inch below the cardia 
They may be shown best by means of the relief method 
(niche and star like deformity of mucosa) Rc-exami- 
nation after a short interval is always necessary to 
check them Changes in size and disappearance of the 
niche after medical treatment are the best proofs for 
correct diagnosis Small cardiac diverticula and pseudo- 
niches may lead to errors 

H W Hefke, M D 

Gastnc Ulcer with Fatal Hemorrhage in the New- 
born Ralph H Kunstadter and Eugene Gettelman 
Jour Am Med Assn Jan 18 1936 106, 207-209 
A bnef renew' of the literature discloses 64 reported 
cases of ulceration of the gastroduodenal mucosa during 
the neonatal penod Theile classified these as ulcera- 
tions associated with melena neonatorum Berglund 
found 14 duodenal ulcers, four gastnc ulcers and one 
combined duodenal and gastnc ulcer in 1 323 postmor- 
tem examinations of children up to 13 years of age 
Of his patients 70 per cent were to the first year of life 
In 56 eases there were hemorrhagic erosions Dietnch 
found 134 ulcers or scars of ulcers m 8 534 postmortem 
examinations six of these in children less than 10 
y ears of age, and one of them in an infant aged 10 days 
Dunham and Shelton reported a case of multiple gas- 
tnc ulcers in a new bom infant 
Mills recently reported a case of multiple gastnc 
ulcers with hemorrhage in an infant six days old re- 
vealed at autopsy This infant first presented gastnc 
intestinal symptoms on the fourth day Blood in the 
v omitus and stools was first noted on the last day of bfe 
In Michael Reese Hospital over a 20 year penod 
seven cases of gastroduodenal ulcerations were found in 
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i n fants under one year of age two of them younger 
than one month 

The authors report two cases of persistent hemateme- 
sis of fresh blood with the onset occurring within the 
first thirty-si\ hours after birth 

Cham.es G Sutherland M B (Tor ) 

THE PHARYNX 


an accurate picture Films m at least two directions are 
usually necessary to determine the exact location of a 
localized adhesion which may be cut by endoscopy 
The adhesive bands which are of greatest importance 
in this respect are usually situated in the upper portions 
of the chest and are amenable to a correct roentgen 
interpretation 

H W Hefkb, M D 


Roentgen Therapy of Hypertrophy and Focal Infec- 
tion of the Lymphatic Ring in the Pharynx R Torres 
Carreras and P B Sola Strahlentherapie, 1936, SS, 
279 

The authors have irradiated the tonsils m 147 pa- 
tients with “focal infection.” This comprised a group 
of patients with chrome tonsillitis focal infection and 
swollen glands, pharyngitis enlargement of hilnm 
glands, larymgitis, abscesses, rheumatism, circulatory 
disturbances disorders of the digestion, kidney disease 
blood disease and patients with symptoms of focal in 
fection after tonsillectomy The total doses given per 
area (left and right angles of jaw) amounted to from 300 
to 3,000 r, the field size varied from 12 to 48 sq cm , 
according to the age of the patient. Six sittings were 
usually given at intervals of three or four days for the 
first four, and 14 days before the last two The au- 
thors believe that a new series can be given from six to 
twelve months later Of the 132 patients who re- 
sponded to the treatment, 15 were not benefited Nu- 
merous schematic drawings of the pharynx before and 
after treatment are shown in the article 

Ernst A Pohle M D , Ph D 


PNEUMOTHORAX 

Medico-thorax — A New Method of Pneumothorax 
Therapy Wilhelm Muller Schweiz med Wchn- 
schr Feb 29 1936 66,225-227 

The author employs antiseptic-laden air m lieu of 
the ordinary air in artificial pneumothorax therapy 
An apparatus for producing this admixture is described, 
the important antiseptic constituent being trypaflavm 
This method effectively prevents pleural exudation as 
is commonly noted in ordinary' pneumothorax proce- 
dures By absorption of the medicament locally and 
generally, there is increased rapidity of healing of the 
tuberculous process, as is noted m rapid subsidence of 
fever and disappearance of positive bacilli The 
method is intimated to be a veritable stcnlisatio magno 
of the lung 

William R Stecher M D 


Roentgenologic Demonstration of Pleuritic Bands m 
Pneumothorax. Karl Hohenner Rantgenpruxis 

armory. 1936, 8, 1 — 11 , , 

IZl- the introduction of artificial pneumothorax and 

* - endoscopic cmttmg of 

in order to use these new 

" tS Fluoroscopy and films are necessary to get 


Pneumothorax m the New-born J van Ebbenhorst 
Tcngbergen Fortschr a d Geb d RCntgenstrahlen, 
March, 1936, 53, 240-245 

This is a report of three cases of pneumothorax in 
new-boms, with an extensive review of pertinent 
literature The three children recovered. 

The assumption that in large fetuses with abnormal 
twisting of the umbilical cord, premature efforts at 
respiration occur and lead to a pulmonary trauma 
must be regarded as debatable 

H A Jarre, M D 


Post-operative Massive Collapse of the Lung 
Josef Meese RSntgenpraxis March 1936 8, 173-176 
An atelectatic collapse of a lung or portion of a lung 
is due to bronchial obstruction In the case of post 
operative collapse, hypox cntilation and formation of 
mucus and secretion, with decreased expectoration, is 
probably the most common cause. The roentgen signs 
are typical a dense homogeneous opacity of one or 
more lobes, elevation of the diaphragm and displace- 
ment of the heart and mediastinum toward the diseased 
side. Shrinking of the involved lung and edema are 
responsible for the x ray findings 

H W Hkfke, M V 

The Increasing Importance of Pneumothorax Ther 
apy in Pulmonary Tuberculosis J W Cutler Jour 
Am Med Assd , April 18 1936, 106, 1366-1373 
Artificial pneumothorax was suggested as a form of 
treatment for pulmonary tuberculosis by James 
Carson, m England m 1821, but until recently collapse 
therapy has made relatively little progress m t h is coun 

to 

Pneumothorax has been regarded as a sanatorium 
procedure the recognized indications were narrow, 
and the number of cases comparatively few With the 
rapidly increasing application of all forms of collapse 
therapy therapeutic pneumothorax is now probably 
overdone. 

Intensive local rest for an indefinite time only can 
control the toxemia and its constitutional manifesta- 
tions and this can best be accomplished by collapse 
therapy This shuts off the source of the toxemia and 
further absorption of toxic products is eliminated 
For ting reason the immediate results of artificial 
pneumothorax are often dramatic 

Experience has shown that in a majority of cases 
from three to five years is necessary to effect a cure 
and in some cases longer Pneumothorax should be 
continued for at least a year after the x ray evidence 
indicates complete h ealin g 
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Artificial pneumothorax. must be regarded as a public 
health measure of the first magnitude 

Improvement in technic has materially increased the 
usefulness of artificial pneumothorax and widened its 
indications Contra-indications are hypertension and 
heart disease or cardiac decompensation As a rule, 
patients beyond 50 years are easily upset when the 
intrapleural pressure is changed by pneumothorax 
therapy Extensive adhesions contra-indicate pneu- 
mothorax, but such patients may be helped by phremc- 
ectomv or thoracoplasty 

Complications are air embolism, pleural shoch, 
pleural diffusions, spontaneous pneumothorax, and 
disease in the contralateral lung, and these are dis- 
cussed m detail. 

Charles G Sutherland, M B (Tor ) 

THE PROSTATE 

Leiomyoma of the Prostate Gland Frank S Patch 
and Lawrence J Rhea British Jour Urol , September, 
1935, 7, 213-228 

The authors find that leiomy omatous nodules are fre- 
quently seen in association with adenomatous enlarge- 
ment of the prostate They report an incidence of 25 4 
per cent in a senes of 181 consecutive cases examined 
This high percentage may be directly attnbuted to 
their method of examining the prostate and the differ- 
ential staining employed A reproduction of the un- 
nary tract with its associated pathology, as well as sev- 
eral photomicrographs of the gland sections m this case 
are presented 

D H Pardoll, M D 


Prostatectomy with Closure Addenda and Some 
Observations S H Hams Bntish Jour Surg , 
April, 1936, 23, 816-S19 

The author makes some observations on the proce- 
dure of prostatectomy with closure which he recom- 
mended some two years ago There are certain modi- 
fications which have been introduced and which should 
be beneficial to surgeons employing this method 

Davis H Pardoll, M D 


A Large Leiomyoma of the Prostate. T M Mim- 
pnss Bntish Jour Surg , April 1936, 23, 863-865 
The author reports a case of leiomyoma of the pros- 
tate which weighed 19 ounces Reproductions of the 
tumor and microscopic sections are included in the ar- 
ticle. 

Davis H Pardoll, M D 

RADIATION EFFECTS 

A Contribution to Total Teleroentgen Therapy L 
Siciliano Strahlentherapie, 1936, 56, 351-353 
The author bnefly discusses the history of general 
bodj exposure which was inaugurated by Dessauer m 
1905 and revived by Teschendorf m 1927 He suggests 
for economical reasons to divide the body surface m 
two or three parts rather than to treat one surface at a 


time at long distance The treatment will consume 
less time if more areas are used He accepts the ra- 
tionale of general body exposure in leukemia but cannot 
quite agree to its use in Hodgkin’s disease. He does not 
irradiate normal glands but only those which are 
definitely mvolved In polycythemia, he also objects 
to the use of general body exposure because only the 
bone marrow should be treated and not the spleen As 
a matter of fact, its function should not be disturbed in 
this disease. 

Ernst A Po hlb, M D , Ph D 


Some Biological Results of Roentgen Therapy of the 
Hypophysis A Lambadand&s Strahlentherapie, 
1936, 56, 273-277 

The author relates his experience noth roentgen ther- 
apy directed to the hypophysis m 22 women suffering 
from ovarian dysfunction, m some menstruation had 
stopped and some of the patients never had menstruated 
before Tecbmc 180 kv , 3 rna , 50-60 cm F S D , 
left and nght temporal area, 5X6 cm , 0 8 mm Cu -f- 
2 mm A1 During a period of from several weeks to 
three months, a total of 2,000 to 2,400 r was apphed 
The results were most gratifying The author also 
treated with the same method several men aged over 50 
years, their general condition and potence improved 
(?) 

Ernst A Pohle, M D , Ph D 


Contribution to the Treatment of Ischias Walter 
Altschul Strahlentherapie, 1936, 56, 181-183 

The author recommends as the best method of radia- 
tion therapy of ischias a combination of roentgen ther- 
apy to the roots and injection of radium chloride to the 
nerve He uses one or two fields, applying 200 r, fil- 
tered through 4 mm A1 Fourteen days later six in- 
jections of from 1 to 2 me of radium chloride, adminis- 
tered daily, are given. This method is, in the author's 
opinion, superior to diathermy 

Ernst A. Pohle, M D , Ph D 


The Problem of Dosage m Radiation Therapy Ral- 
ston Paterson Strahlentherapie, 1936, 56, 478-487 
This is a critical analysis of the physical part of the 
problem of dosage m radiation therapy quality, quan- 
tity, and intensity of radiation 

Ernst A Pohle, M D , Ph D 


Modification of Radiosensitivity by Means of Read- 
ily Penetrating Acids and Bases R E Zrrhle Am 
Jour Roentgenol and Rad Ther , February, 1930, 35, 
230-237 

Using the spore of the fern Pteris longtfoha. and also 
Paramectum, it was noted that an increase of the 
acids carbon dioxide and hydrogen sulphide up to a 
certain concentration increased the radiosensibvity and 
beyond that point, a decrease, while the base ammonia 
acted m the reverse manner These chemicals pro- 
duced no detectable effects without the irradiation. 

Clinical application of the above results depends 
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upon whether mammalian tissues will respond m the 
same way, both to the chemicals and to irradiation, 
and also whether such response will be without harm to 
normal tissue 

S M Atkins M D 

RADIOLOGY, PRACTICE OF 

Plato and the Radiologists T Rees Miinehen 
med Wchnschr April 24 1936 83, 671-673 

The author recounts the classical tale of Plato in 
which the people could see only the shadows of person- 
ages and when one w as freed to see the actual person he 
was amazed and dismayed, considering the shadows to 
be really the actual entity A simile is cleverly drawn 
to roentgenologists, who are students of ' shadow pic- 
tures ” Great stress is placed upon reliance not only 
upon pure roentgenologic evidence, but history, and 
evaluation of signs and symptoms This is most im- 
portant in gastro-intestmal roentgenology m which such 
confusing and seemingly divergent diagnoses arc estab- 
lished upon the same person upon successive days of 
examination Excellent illustrations of this are given, 
and m the case of the ulcermche the author suggests the 
possibihtj of a blood clot or inspissated mucus filling 
the ulcer crater, which would prevent its visualization 
The author recounts interesting stones of radiologists 
one of whom deplored the fact that without a modem 
rotating target roentgen tube and high powered equip- 
ment proper examination was impossible even in re- 
gard to such a common examination as that of the gall 
bladder Unquestionably the trend of to-day is to- 
ward greater refinement and advancement in the tech- 
nical equipment of radiology rather than toward a 
more thorough knowledge of the fundamental patho- 
logico anatomical concept of disease 

It is of great importance not to make an unqualified 
dogmatic diagnosis especially in gastro enterologic 
work when a re-examination is feasible In conelud 
mg he warns that we as radiologists as m Plato s 
shadow fable, must strive to become aware of our inher- 
ent limitations in pure roentgen diagnosis and the 
greater the scope of one s radiologic acumen becomes 
the more cautious one is, in arriving at a conclusive 
diagnosis 

William R Stecher M D 


content determined as above results fora suite of rocks 
from a single horizon and the present status of a geologi 
cal time scale are given 

Author 

Excitation of y rays by Neutrons (Part II) S 
Kikuchi K Husimi and H Aola. Phys Math Soc. 
Japan Proc January, 1936 18, 35-49 (In English ) 
(Reprinted by permission from Science Abstracts 
Sect A Physics April 25 1936 No 460 p 363 ) 

The y rays emitted by proton neutron interaction 
are observed The cross section for the process is 
found to lie between 1 0-0 36 X 10~ J ‘ sq cm The 
energy of the y ray quantum emitted by this interae 
tion is determined by' the method of comcidence of two 
counters and is found to be (2 2 ± 0 1) X 10‘ eV The 
absorption curves of the secondary electrons due to y 
rays excited in Cd, Cl Cu and Fe by slow neutrons are 
also determined In the ease of Cd Cu and Fe y rays 
of more than 1 X 10 eV m quantum energy were 
observed Authors 

Radio activity of the Atmosphere G Alrverti 
Gerlands Beitr z Geophys 1935 46, 223-226 (In 
Italian ) (Repnnted by permission from Saenee Ab- 
stracts Sect A Physics Feb 25 1936 No 458 p 133) 

The results obtained by the author’s apparatus have 
to be corrected by factors 1 10 and 1 17 for d c and 
A C respectiv ely This agrees for » c with the work 
of Ilhng and Malek using a similar apparatus but their 
correcting factor for A c. is 1 99 To test the accuracy 
the author uses tw o consecutive identical pieces of ap- 
paratus and comes to the conclusion that (except for 
radon) there are no radio-active atoms m the atmos 
phere He points out the sources of error in Illing and 
Malek s apparatus and concludes that his own gives a 
quick and sufficiently accurate measurement of the 
radon content of the air H M B 

Contribution to the Technic of Radium Therapy m 
Carcinoma of the Cervix by Mea n s of Exteriorization 
of the Small Pelvis Frans Daels Strahlentherapie 
1936, 56, 380-388 

The author has developed an operative technic which 
permits exposure of the pelvic organs so as to make 
possible irradiation of its entire volume by means of 
distributed radium screens Human serum is poured 


RADIUM 

Radium Content of Rocks W D Urry Jour 
Chem Phys , January 1936 4, 4n IS (Reprinted by 
permission from Science Abstracts Sect A Physics 
Feb 26 1936 No 458 p 133) 

The determination of the age of common rocks by the 
helium method” necessitates accurate measurements 
of the radium content The method of compensating 
the background by the use of two opposed ionization 
chambers is applied to radium determinations and fte 
apparatus has an observational limit of 5 5 X1 X 
„-i/j gm radium for n hourly readings Y ith the Th 


in the pelvis following laparotomy in order to keep the 
peritoneum in good condition for 20 days or longer 
During that period the radium applications are earned 
out So far the mortality has amounted to 10 per 
cent, the author is hopeful however that this can be 
reduced While no statistical evaluation of the method 
can be given Daels is convinced that it is supenor to 
vaginal and cervical application of radium 

Ernst A Pohle M D Ph D 

Radium Therapy of Carcinoma of the Cerra from 
1923 to 1934 J W F Heukensfeldt Jansen Sfrah 
lentherapie 1936 56, 249-2oS 

The author presents a statistical analysis of 371 pa 
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tients with carcinoma of the cerx i\ The radium tech- 
nic used followed that of Regaud Roentgen therapy 
was gnen only if there appeared to be parametria! in- 
volvement On from 12 to 14 successive day s there w as 
given a total dose of 800 r over one anterior and one 
posterior field More recently this dose has been in- 
creased The statistical data are compiled in four 
tables and one graph It is concluded that out of 371 
patients with carcinoma of the uterus, 148 remained 
free from symptoms for a five-year period, which corre- 
sponds to a 35 1 per cent clinical cure The primary 
mortality amounted to 3 2 per cent if all deaths were 
included 

Ernst A Pohle M D Ph D 


Properties of Radio actix e Series E Lopoukhin 
Phys Zeits d Sowjetunion 1036, 9, 27-33 (In 
French ) (Reprinted by permission from Science Ab- 
stracts Sect A, Ph> sics May 25 1936, No 461, p 
488) 

With the help of recent models of the nucleus it is 
shown that the senes of radio-active elements exhibit 
three consecutive phases of disintegration In addi- 
tion to these certain other formal conditions are estab 
lished for determining the course of alpha or beta disin- 
tegration 

N M B 

Yield of Emanation from Radium -beanng Rocks to 
Plowing Water H Mache and G Markstein Akad 
Wiss Wien Ber , 1935 144 , 2a 7-8 489-192 (Re- 
pnnted b> permission from Science Abstracts, Sect A, 
Physics Feb 25 1930 No 458 p 133 ) 

The paper desenbes expenments earned out to test 
how the quantity of emanation given up by a solid 
radio-active matenal to flowing water depends on the 
concentration of emanation in the water the tempera- 
ture of the water and the grain size of the matenal 
W E P 

Recrudescence of Ovanan Function after Heavy 
Irradiation Two Cases George Van S Smith 
New England Jour Med April 9 1930,214,725-727 
The author reports two cases of cyclic uterine bleed 
mg following 2 400 and 0 000 milligram hours of radium, 
respectrveli Biopsies revealed functioning endo 
metnum and thus a recrudescence of ovanan function 
The author gives these findings as presumptive evidence 
for the development dc novo of ovanan follicles after a 
long penod of quiescence 

W H Gillentine, M D 


Apparatus for Direct Detenmnation of Radon m 
Water and Air F Behounek Phys Zeits March 
15 1930 37, 203-208 (Repnnted by permission from 
Science Abstracts Sect A Physics, May 25 1936 No 
401 p 490) 

The paper first desenbes apparatus for determining 
the concentration of Rn in water The sample is 
drawn into a vertical cylinder (0 25 1 ) which is con 
nected with the ionization chamber through a tap and 
a simll tube The w ater is atomized as it emerges from 


the tube and the expelled emanation is drawn mto the 
ionization chamber The latter is connected to a 
Lindemonn electrometer, provided with a projection 
sy stem the scale of which is calibrated in Mache units 
tw o ranges 0 to 70 and 0 to 700 Mache units being avail- 
able A portable apparatus incorporating a Lmdemann 
electrometer and a compensating device is also de- 
scribed for the direct determination of Rn m samples 
of air 

W E P 

Measurement of Small Quantities of Radon H 
Gamgue Jour de Physique et le Radium February, 
1936, 7, 107-109 (Repnnted by permission from 
Science Abstracts, Sect A Physics No 401 p 489 ) 
The author desenbes a light, portable, and robust ap- 
paratus for measunng the Rn content of air The air is 
introduced into a previously evacuated cyhndncal ves- 
sel containing an insulated charged rod The fall in 
potential of the rod due to the ionization produced by 
the Rn is measured by a small Coulomb balance 

W E P 

An Automatic Apparatus for Direct Determination of 
the Radon Content of Radio-active Waters to be Used 
for Therapeutic Purposes F Behounek Strahlen- 
thernpie, 1936, 56, 361-365 
The radio activity of water is usually measured bv 
the gamma ray method While this is a fairly simple 
procedure one has to wait several hours before the de- 
cay products of radium have reached a state of equiltb- 
num It also requires at least 10,000 Mache units in 
the water to be examined The customary radio active 
bath, however does not contain more than 200 to 1,000 
of these units, consequently the use of this measunng 
method would require large quantities of water The 
author has constructed therefore, an apparatus which 
permits the determination of from 2-700 Mache units 
within 10 minutes Several ionization chambers are 
connected to an electroscope, allowing for a wide range 
of radio-activity The radon content is determined di- 
rectly in the vaporized water The apparatus and its 
manipulation are described in detail several diagrams 
illustrating the construction 

Ernst A Pohle M D Ph D 

Gamma ray Therapy of Tuberculous Peritonitis 
O Chance Stralilentherapie 1936 56,33 

The anthor treated patients with turberculous 
peritonitis with either gamma rays or radium or roent- 
gen rays Radon tubes (50—70 me ) distributed in 
20 tubes with 0 6 mm Pt filter are arranged oil a 
felt mold 1 cm in thickness and 12 cm in diameter 
Three or four fields are given over the anterior abdomen 
with from 9 to 12 med per area. This produces a 
very mild erythema on the skin Of the 42 patients 
treated 31 received one 7 two 3 three and 1 four 
exposures 

The roentgen technic was as follows 180 kv 6 ma 
40cm FSD 1 mm Cu (H V L c„ = 1 54 mm ) 200 r 
surface dose per field once a week for eight weeks 
This scries may be repeated at intervals of three months 
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While the testicles in men and if possible, the ovaries 
in women are protected during irradiation there is 
still danger of sterilization with this type of treatment 
In only one instance did amenorrhea occur but men- 
struation was re established after eight weeks 
An analysis of the results is given only of 42 cases 
treated with radium Twenty nine (69 05 per cent) 
were alive from one to five years following treatment 
Compared with statistics giving the end result follow- 
ing operation and light therapy, these figures are very 
encouraging As advantages of the radium therapy the 
author lists the following equally good or better 
results as from other treatment methods, duration of 
treatment only from three to six days, a repetition 
necessary in a few cases, treatment can be given m 
the hospital where the patient was admitted for diag 
nosis, the patient may remain m bed and improvement 
is noted usually much quicker than after roentgen or 
ultra-violet therapy 

Ernst A Pohle, M D , Ph D 


logic conditions of the coccyx among the latter chiefly 
various types of fractures and dislocations of the coc- 
cygeal vertebral segments injury to the coccygeal 
synchondroses, paracoccygeal ossifications and cala 
fieations disfigurations and deformities of the coccyx, 
hyperostoses, osteophytes and deforming spondylitis,' 
furthermore changes of the spongeous structure which 
m some cases is limited to extremely small areas infec 
tion with small abscesses and sequestration in the bones 
dermoid cysts, pressure atrophy, etc. 

All this information is of great value m the differential 
diagnosis of the troublesome coccyduua. Inasmuch as 
no two coccyges are alike, the method has cnmmologic 
value for identification of individuals The rectoradio- 
graph is quite an ingenious device which should find a 
ready field of application in this country, especially as 
it might also be applied to a number of other investi 
gallons, including investigation of various organs dur 
mg surgical procedures 

H A Jarre M D 


THE RECTUM 

Roentgen Therapy of Carcinoma of the Rectum Sur- 
gically Exposed for External Treatment H Chaoul 
Strahlentherapie, 1930, 56, 377-379 

At the surgical clinic of the University of Berlin a 
method has been developed nothin the last few years 
w Inch permits the direct surface treatment of carcinoma 
of the rectum by- roentgen rays Following colostomy 
the tumor is exposed by opening the rectum in its length 
and sewing it into the sacral wound Treatments are 
given daily according to Chaoul’s method (relatively 
low voltage, FSD of 5-8 cm ) The daily dose vanes 
between 400 and 600 r This is continued until the 
tumor has disappeared — in the average case it requires 
a total dose of from 10,000 to 15,000 r If after two or 
three months’ observation there is no recurrence, the 
colostomy is closed again Dunng the last two years, 
eight patients have been treated in this manner All 
were inoperable except one borderline case In five, 
the tumor disappeared, one has a residual mass and 
two are still under treatment. The first two patients 
treated are still well now after a two year penod 

Ernst A Pohle, M D , Ph D 


Intrarectal Radiography (Method, Apparatus, Tech 
me. Indication and Results) B Sabat Fortschr a d 
Geb d Rdntgenstrahlen, 193 R 53, 143-165 

This is the description of a rectoradiograph, which 
permits the unfolding of a rolled-up film 45 X 50 miffi 
meters in diameter in the rectum under the protection 
of an inflated rubber balloon A correct exposure is 
ascertained by a centering device exposures being made 
Xr postero-antenorly for study of the coccyx or m 
the opposite direction for study of some of the pelvic 

0rB X paper is illustrated by 68 very e*dfcnt*p»- 
. +v,,.m shnwine anomalies and patho- 


RICKETS 

Multiple Intracerebral Foci of Calcifications W 
Muller Fortschr a d Geb d Rdntgenstrahlen, 1036 
53, 30-34 

This report concerns a rachitic dwarf afflicted with a 
severe epdepsy, who had also suffered a serious cram al 
trauma eight years prior to his death 

Multiple, densely grouped intracerebral calcifications 
were observed particularly in the nucleus caudatus 
cutamen, pallidum, and m the nucleus of the cerebellum 
They could not be explained on the basis of artenosder 
osis but represented capillary and periarterial calafica 
tions up to the size of cherry pits The etiology could 
not be elicited but a connection was thought of between 
these calcifications and previous severe rickets which 
might have led to a general disturbance of calcium 
metabolism 

H A Jarre M D 


ROENTGEN-RAY BURNS AND INJURIES 

The Treatment of Radiodermatitis and its Malignant 
Complications H Bordier Strahlentherapie, 1936 
56, 205-214 

The author discusses the various types of injuries 
following irradiation differentiating those appearing 
after treatment and those appearing as a professional in 
jury In their treatment he recommends diathermy 
in fatty tissue medical diathermy mother tissue form 
stance face hand and leg, electrocoagulation Dress 
mgs are applied with a gauze saturated with 1 per cent 
phenol and changed daily The wounds are rinsed with 
1 per cent phenol plus 7V« NaCl solution All lesions 
with malignant degeneration are thoroughly coagulated 
Some authors have also seen good results by the apph- 
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cation of infra red rays, however, the author prefers 
diathermy 

Ernst A Pohle, MD.PhD 


ROENTGEN-RAY THERAPY 

The Heat Effect in Short Wave Therapy H Korb 
Strahlentherapie, 1936, 55, 686 

The author describes a quartz benzol thermometer 
which can be used for temperature measurements on 
the skin and inner organs during electric short wave 
therapy It appeared that with a wave length of 4 2 
meters, when applying the electrodes over the bladder, 
the temperature within the bladder increased from 
37 6° to 38.25° C A further increase to 38 35° led to 
a burning sensation The highest temperature was 
recorded after from eight to eighteen minutes The body 
temperature as measured under the tongue increased 
from 30 8° to S7.2° This shows that considerable local 
increases of temperature cannot be expected, un- 
doubtedly due to the fact that the circulating blood 
prevents overheating 

The author states emphatically that short wave 
therapy should not be used w malignant tumors and 
quotes two illustrative case reports A special table 
suitable for treating the pelvis is briefly described 
Ernst A Pohle, M D , Ph D 


SARCOMA 

Radiation Therapy of Sarcoma, Particularly of Bone 
Sarcoma Grashey, Glauner, and Meese. Strahlen- 
therapie, 1936, 56, 234-248 

During the period of 1928-1933, 39 cases of sarcoma 
were treated at the Roentgen Institute of the Univer- 
sity of Cologne Twenty eight involved soft tissues 
One patient is still alive after three years, one after 
four years, and three after five years, with lesions as 
follows a round-cell sarcoma in the cervical region a 
spindle-cell sarcoma of the thigh melanosarcoma of the 
toe, fibrosarcoma of the arm and a mixed cell sarcoma 
of the antrum This corresponds to a three year cure 
of 17 7 per cent and a five-year cure of 10 7 per cent 
All diagnoses were verified by biopsy Of 11 treated 
cases of sarcoma of the bone, two remained well for five 
years Bnef case histones of these patients are ap- 
pended Doses as high as 5,700 r to the tumor and 
2,100 r to the regional glands were given From their 
observations the authors conclude that simple removal of 
the sarcoma followed by intense roentgen therapy is at 
present the best method of treatment 

Ernst A Pohle, M D , Ph D 


SILICOSIS 

Tnpoli as a Source of Silicosis Carey P McCord 
Jour Am Med Assu , March 14, 1936 106, 913, 914 
npoli (rotten stone) designates a form of silica much 


used in industry It is widely descnbed as amorphous, 
but at least some vaneties are crystalline, although the 
crystals are so minute as to warrant the term "crypto- 
crystalline ” Tnpoli, when air dried in lamps, is a 
light, fine-textured, minutely porous rock, the in- 
dividual grams approximately 0 0004 inch m diameter 
and consisting of 99 per cent silica 

It is rarely the cause of clinical silicosis In experi- 
mental investigation it readily produces proliferative 
reactions when injected into the peritoneal cavity of 
guinea pigs In all respects the responses obtained 
are similar to those produced by quartz or amorphous 
silica, similarly introduced The electrostatic charge 
of tnpoli particles, which tends to the formation of 
small clumps or masses of this suspended dust, mu> 
in some measure contribute to the low order of atmos- 
pheric dustiness in tnpoli work places, and consequently 
to the low incidence of silicosis from this substance 
Charles G Sutherland, M B (Tor ) 


THE SINUSES 


The Radiologic Investigation of the Supenor Maxil- 
lary Antrum E H Shannon Jour Am Med Assn , 
Feb 22, 1936, 106, 599-601 
Pathologic processes of inflammatory type within 
the antrum manifest themselves m several ways by 
production of pus, by thickening of the mucopenosteum, 
by polypoid degeneration or cyst formation, and by 
reaction changes m the bony walls These processes 
may be identified with considerable accuracy in 
"plain” x-ray films The use of iodized oil is rarely 
necessary and may completely obscure a valuable 
indication of disease, the condensing osteitis seen in 
cases of chrome suppuration and the rarefying type 
commonly associated with chrome polypoid degenera- 
tion of the mucous membrane 
An estimate of the accuracy of the method is at- 
tempted as checked by the results in 296 patients in 
whom the radical antrum operation was performed 
Chrome maxillary smusitis m even repeated subacute 
infections may fail to cause local symptoms and may 
remain unsuspected, even though productive of 
systemic symptoms from direct absorption of toxins 
or by secondary infections in the joints, the chest, or 
elsewhere 

TransiUumination may be negative even in the 
presence of an antrum full of mucoid material or polyps 
The antrum may be more brightly illuminated on the 
diseased than on the normal side, probably because of 
coincident decalofication of its walls An old healed 
infection cannot be distinguished by tranallununation 
from one that is recent or active 
The radiologic examination of the maxillary antrum 
is seldom necessary in the presence of an acute infection 
Initially there is a slight decrease m brilliance of all the 
sinuses With pus formation a more or less uniformly 
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dense shadow is produced which almost obliterates 
the superimposed skull markings if drainage is eom- 
pleteh blocked With incomplete drainage the antrum 
may be partially filled with exudate with air overlying 
Differential features of examination in the prone and 
erect positions are informative Reactive changes m 
the antral walls should provide a clue as to the presence 
of pus one must at times relj on this as the sole means 
of differentiating between empyema and retention cyst 
as between an antrum containing polyps and one that 
harbors both polyps and pus 

In chrome suppuration the marked degree of con- 
densing osteitis is typical of the condition 

Charles G Sutherland, M B (Tor ) 


THE SKULL 


Elsberg and Dyke (See roentgen ray diagnosis of 
spinal cord tumors by Cornelius G Dyke in Diagnostic 
Roentgenology, by Ross Golden, Thomas Nelson and 
Sons New York and Edinburgh, 1936 ) 

The distance of the vertebral pedicles was found to be 
a realiable localizing sign in 10 meningiomas out of 
17 reviewed in seven neunnomas out of 11, and m three 
cases of intramedullary glioma In several additional 
cases important conclusions also could be drawn from a 
study of the structural appearance of the pedicles 
especially in cases of extradural tumors My elography 
could not be dispensed with in a number of cases and 
m an additional senes was utihzed as an excellent 
means of confirmation of the diagnosis However, this 
procedure should not be utilized and interpreted in 
discnminatel) as it could be misleading 

H A Jarre M D 


Hereditary Occurrence of Enlarged Panetal For 
amina Them Diagnosticlm portance O H Perry 
Pepper and Eugene P Pendergrass Am Jour 
Roentgenol and Rad Thcr January, 1936, 35, 1-S 
The panetal bone frequently exhibits near its upper 
postenor angle a minute pinhole foramen through which 
an emissary yem passes This panetal foramen is 
very often wanting and, yvhen visible may be closed 
Sometimes it mav be double At times it may be 
markedly enlarged and can then be palpated and shown 
roent gcnologically 

Clinically the anomaly is of only slight importance 
although the defect might be found and misinterpreted 
It is shown by the authors' cases and the literature that 
this anomaly is hereditary and although not common 
is not very rare 

S M Atkins M D 


Histologic Control of Roentgen Images in a Case of 
Tumor of the Epiphaiynx L Kraus Tortschr a d 
Geb d Rdntgenstrahlen, 1936 53, 114-121 

In the case of an advanced carcinoma of the epi 
pharynx, roentgen studies of the temporal bones and 
of the sella turcica were compared with serial histologic 
sections It was shown that essentially the roentgen 
demonstration of the destruction and invasion was 
quite correct and only minor inconsequential detail 
was not observed rocntgenologically, of the latter 
one might mention a small area of local sclerosis in 
the floor of the sella Incidentally this paper well 
illustrates the value of well done Stenvcrs projections 
Furthermore it should stimulate workers especially 
roentgenologists to more frequently compare autoptic 
material with their roentgen records and interpretation 

H A Jarre M D 


THE SPINAL CORD 

The Roentgen Diagnosis of Tumors of the Spinal 
Cord E Busch and H Scheuermann_ Fortschr a d 
Geb d RGntgcnstrahlen 1936 S3, 10,-114 

This paper contains a confirmation of the work of 


THE STERNUM 

A Case of Congenital Bifid Sternum E Kewesch 
RSntgenpraxis February, 1936, 8, 100 101 

This is a report of a case of congenital bifid sternum 
involving the manubrium and corpus The ensiform 
process was absent , there yvas a congenital scar in the 
middle of the abdomen between the end of the sternum 
and the navel which indicated an anomalous develop- 
ment of the abdominal wall 

Hans W Herke M D 

THE STOMACH 

Giant Rugae (Localized Hypertrophic Gastritis) 
Resembhng Carcinoma John L Kantor Am Jour 
Roentgenol and Rad Thcr February 1936 35, 204- 
207 

Two cases of giant rugx (localized hypertrophic 
gastritis) are described and the roentgen appearance 
illustrated Both cases show T ed resemblance to earci 
noma of the greater curvature yet both were proved 
to be benign at operation 

In the presence of similar roentgen findings the 
differentiation between carcinoma and hypertrophic 
gastritis may be made by repeated roentgen observa 
tions, with careful correlation of clinical findings 
However in certain instances exploratory operation 
may nevertheless prove unavoidable Exploratory' 
operations may be minimized in the future by better 
acquaintance with the clinical pathologic, and espe 
dally with the roentgen manifestations of advanced 
localized hypertrophic gastritis 

S M Atkins M D 


Roentgen Therapy for Ulcers of the Stomach and 
Duodenum R K Krughkowa M L Katseher, and 
M L Awlossor Rdntgenpraxis March 1936 8, 

179-182 

Over two hundred reports about roentgen therapy for 
gastric and duodenal ulcers are to be found in the 
literature, some of them are favorable some of them 
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declare it useless Tlie authors have treated 46 cases 
Pam, nausea, vomiting, hyperacidity, etc , disappeared 
very soon or became much less, shortly after roentgen 
treatments A mild diet was maintained during and 
for a few months after treatment The action of the 
rays on the ulcer is probably complex (decrease of secre 
tion, anti inflammatory action, specific influence on the 
nervous system) Three treatments were given (ICO 
lev ) to the stomach, t\\ o anterior and one posterior, 
each consisting of one-third of an erythema dose 
After two weeks the senes was repeated In 31 of the 
39 cases, the gastnc acidity decreased (determined by 
gastric lavage) The authors are of the opimon that 
roentgen therapy is a valuable method of treatment 
for gastnc and duodenal ulcers 

H W Hefke, M D 


Two Cases of Diverticulum of the Cardiac Portion of 
the Stomach Lcdoux-Lebard P Hillemand Garcia 
Calderon, and W Aubrun Arch d Mai de 1’App 
Digestif May , 1936 26, 527-533 
Two cases of diverticulum of the stomach both near 
the cardiac onfice of the stomach and placed antenorly , 
were discovered m routine examination of patients who 
had post prandial distress accompanied by profuse 
intestinal hemorrhage The pathology was best seen 
in the lateral prone position 

Of interest is the speculation of the authors, based on 
studies of the stomach forms of different animals (to be 
published later) that the gastric diverticulum of the 
cardiac portion of the stomach may possibly be an ab- 
normal survival of a characteristic normal m the phy lo- 
gemc series 

Joseph Dauksvs M D 

THE SUPRARENALS 

Histological Changes m the Suprarcnals Following 
Roentgen Therapy R B Engelstad Strahlentherapie 
1936 56, 58 

The author review s the literature regarding the effect 
of roentgen rays on the suprarenals Because of the 
discrepancies in the reported findings he undertook a 
scries of investigations of his own Thirtv one rabbits 
were exposed to roentgen rays, five animals served as 
controls Technic 170 kv 4 ma 0 5 mm Cu -J- 
1 mm A1 27 cm FSD 3X4 or 4X6 cm field size 
from 125 to 4 500 r At v arying intervals following the 
treatment the animals were killed and the suprarenals 
studied histologically After doses just below the skin 
tolerance (1 500 r) very few changes could be demon 
strated in the cortex There was occasional hyperemia 
lymphocy tic infiltration and very few nuclear injuries 
After higher doses which produce a definite epidemutis 
t lc degeneration of the cortical cells was definite 
‘ or hays after a dose of 3 000 r these changes are 
to be found in almost the entire cortex As far as the 
tunc clement is concerned no definite changes could 
e oun during the first two weeks after the treatment 
ter 15 dnvs beginning degeneration was apparent 


accompanied by hyperemia, and this was fully de- 
veloped after 17 or 18 days The reaction seemed 
to reach its peak in the second month and then to 
recede slowly, followed by fibrosis 

Ernst A Pohle, M D Ph D 


SYPHILIS 

The Lag Phase in Early Congenital Osseous Syphilis 
A Roentgenographic Study Norman R Ingraham 
Jr Am Jour Med Sci June, 1936, 191, 819-827 
The author selected 131 out of a group of 25S syphili- 
tic pregnancies for study, to determine the time inter- 
val or lag between fetal infection and the earliest 
roentgen demonstration of congenital osseous syphilis 
He found that the earhest an osteochondritis can be 
recognized is about five weeks after the fetus becomes 
infected A longer period approximately four months, 
is required for the development of a syphilitic periosti- 
tis Henrx K Taylor, M D 


SYRINGOMYELIA 

Roentgen Therapy of Syringomyelia L Delherm 
Strahlentherapie, 1936 56, 50 

The author reviewed the literature dealing with 
roentgen therapy of syringomyelia and found that of 
100 cases reported 124 (79 per cent) were considerably 
improved, while 32 (21 per cent) remained unchanged 
or grew worse later In his own cases beneficial results 
were seen m about 00 per cent Technic 150 kv 
8-10 mm Al, 200 r per sitting up to 1,000 r per series 
interval between senes 3-4 weeks some patients re 
ccivmg as much as from 15 000 to 20 000 r over a penod 
of time without skin damage The author treated 22 
cases but seven of that number did not complete the 
treatment Bnef data on the remaining 15 are given 
nine were improved one ease remained unchanged, 
and five grew worse m spite of the treatment Roentgen 
therapy in synngomy elia is recommended 

Ernst A Pohle, M D, Ph D 


THROMBOPHLEBITIS 

Roentgen Therapy of Thrombophlebitis Fntz 
Eisler Strahlentherapie, 1936, 56, 228-233 
In the author’s opinion radiation therapy of thrombo- 
phlebitis has been a successful treatment method In 
the early stages of the disease it may subside within one 
or two days after therapy , in later stages of the disease 
it is possible to shorten its course In acute cases roent- 
gen therapy should be earned out only if it is pos 
sible to apply irradiation without moving the patient 
Technic 140-100 kv , 3 mm AI or 0 3 mm Cu 
+ 1 mm 41, depending on the depth of the affected 
vessels 100 r over several areas to be repeated up to 
five times at intervals of from three to eight days 

Ernst A Pohle, M D Ph D 
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dense shadow is produced which almost obliterates 
the superimposed skull markings if drainage is com 
pletelj blocked With incomplete drainage, the antrum 
may be partially filled with exudate with air overlying 
Differential features of examination in the prone and 
erect positions are informative Reactive changes in 
the antral walls should provide a clue as to the presence 
of pus, one must at times rclj on this as the sole means 
of differentiating between empyema and retention cyst 
as between an antrum containing polyps and one that 
harbors both polyps and pus 

In chronic suppuration the marked degree of con- 
densing osteitis is typical of the condition 

Charles G Sutherland, M B (Tor ) 


THE SKULL 

Hereditary Occurrence of Enlarged Parietal For 
amina Their Diagnosticlm portance O H Perry 
Pepper and Eugene P Pendergrass Am Jour 
Roentgenol and Rad Ther , January 1930 35, 1-8 

The parietal bone frequently exhibits near its upper 
posterior angle a minute pinhole foramen through which 
an emissary vein passes This parietal foramen is 
very often wanting and when visible, may be closed 
Sometimes it may be double At times, it may be 
markedly enlarged and can then be palpated and shown 
rocntgcnologicalh 

Clinically the anomaly is of only slight importance 
although the defect might be found and misinterpreted 
It is shown by the authors’ cases and the literature that 
this anomaly is hereditan and although not common, 
is not vert rare 

S M Atkins M D 


Histologic Control of Roentgen Images in a Case of 
Tumor of the Epipharynx L Kraus Fortschr a d 
Geb d Rdntgenstrahlen 1930, 53, 114-121 

In the case of an advanced carcinoma of the epi 
pharynx roentgen studies of the temporal bones and 
of the sella turcica were compared with serial histologic 
sections It was shown that essentially the roentgen 
demonstration of the destruction and invasion was 
quite correct and only minor inconsequential detail 
was not observed rocntgenologically, of the latter 
one might mention a small area of local sclerosis m 
the floor of the sella Incidentally this paper well 
illustrates the value of well-done Stenvers projections 
Furthermore, it should stimulate workers especially 
roentgenologists to more frequency compare autoptic 
material with their roentgen records and interpretation 

H A Jarre M D 


THE SPINAL CORD 

The Roentgen Diagnosis of Tumors of the Spinal 
Cord E Busch and H Scheuermann Fortschr a d 
Geb d Rdntgenstrahlen 1936 53, 107-1 U 

This paper contains a confirmation of the work of 


Elsberg and Dyke (See roentgen ray diagnosis of 
spinal cord tumors by Cornelius G Dyke in Diagnostic 
Roentgenology by Ross Golden, Thomas Nelson and 
Sons New York and Edinburgh, 1936 ) 

The distance of the vertebral pedicles was found to be 
a reahable localizing sign in 10 meningiomas out of 
17 reviewed in seven neurinomas out of 11 and in three 
cases of intramedullary glioma In several additional 
cases important conclusions also could be drawn from a 
study of the structural appearance of the pedicles 
especially' in cases of extradural tumors Myelography 
could not be dispensed with m a number of cases and 
m an additional senes was utilized as an excellent 
means of confirmation of the diagnosis However, this 
procedure should not be utilized and interpreted in 
discnimnately' as it could be misleading 

H A Jarre, M D 


THE STERNUM 

A Case of Congenital Bifid Sternum E Kewesch 
ROntgenpraxis, February 1936 8, 100 101 

This is a report of a case of congenital bifid sternum 
involving the manubnum and corpus The ensiform 
process was absent, there was a congenital scar in the 
middle of the abdomen between the end of the sternum 
and the navel, which indicated an anomalous develop- 
ment of the abdominal wall 

Hans W Hefke M D 

THE STOMACH 

Giant Rugae (Localized Hypertrophic Gastritis) 
Resembling Carcinoma John L Kantor Am Jour 
Roentgenol and Rad Ther February 1936 35, 204- 
207 

Two cases of giant rug® (localized hypertrophic 
gastritis) are described and the roentgen appearance 
illustrated Both cases showed resemblance to card 
noma of the greater curvature yet both were proved 
to be benign at operation 

In the presence of similar roentgen findings the 
differentiation between carcinoma and hypertrophic 
gastritis may be made by repeated roentgen observa 
tions with careful correlation of clinical findings 
However in certain instances exploratory operation 
may nevertheless prove unavoidable Exploratory 
operations may be minimized m the future by better 
acquaintance with the clinical pathologic and espe 
dally with the roentgen manifestations of advanced 
localized hypertrophic gastritis 

S M Atkins 3M D 


Roentgen Therapy for Ulcers of the Stomach and 
Duodenum R K Kruglikowa M L Katscher, and 
M L Awiossor RSntgenpraxis March 1936 8, 

179-182 

Over two hundred reports about roentgen therapy for 
gastric and duodenal ulcers are to be found in the 
literature, some of them are fasorable some of them 
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Roentgenoscopy versus Roentgenography of the 
Chest A Wernh-Haessig Schweiz mcd Wchnschr , 
Feb 1, 1930, 66, 110-119 

In an extensive study of pulmonary tuberculosis, the 
author compared the incidence of correct diagnosis by 
roentgenoscopy with roentgenography, and noted a 10 
per cent error in the former method This emphasizes 
the fact that roentgenography is indispensable in an 
early diagnosis of pulmonary tuberculosis Approxi- 
mately one half the errors were of the type in which no 
lesions were existent but one was "read in” by the roent- 
genoseopist In the remaining cases, gross errors 
were committed It is patent that even in the hands of 
the best trained roentgenoscopist, early lesions will be 
detected more often by roentgenography The fact 
that numerous lesions were entirely overlooked by roent- 
genoscopy stresses the point that had not roentgeno- 
grams been obtained, these patients might have had 
possible rapid extension of the process without recog- 
nition thereof, until bilateral extension occurred and 
irreparable damage ensued Roentgenoscopy is a valu 
able procedure when employed judiciously, and is indi- 
cated in every chest examination, as is well illustrated 
by an analogous analysis of cases examined by clinical 
and roentgenoscopic methods, respectively Thus in 
90 cases there was no chmcal diagnosis made of uni- or 
hi lateral pulmonary tuberculosis, though it was noted 
roentgenoscopically In every case of the entire senes, 
the roentgenologic findings were far more extensive than 
chmcal findings would suggest The author goes into 
the minutuc of the method of a proper roentgenoscopic 
examination, which does not differ essentially from 
methods used in Amenca He advisedly emphasizes 
the importance of detecting retrocardiac lesions and 
pulmonic lesions situated in the neighborhood of the 
antenor and postenor costophremc sulci, which can be 
easily overlooked in a single anteroposterior roentgeno- 
graphic projection 

William R Stbchbr, M D 


Use of the X rays in Pulmonary Tuberculosis from 
the Point of View of Prognosis Francis B Trudeau 
Jour Am Med Assn , Feb 22, 1936, 106, 592-595 
Much valuable information can be obtained from a 
careful study of roentgenograms of the chest m pre- 
dicting the future trend of the disease and the patient's 
chance of ultimate recovery 

In 943 routine cases admitted within seven or eight 
years, only 3 per cent graded minimal on admission 
had died, while 15 per cent graded moderately ad- 
vanced and 39 per cent graded far advanced had ter- 
minated fatally 

The soft, fluffy smoke shadow of the exudative type 
was compared with the more nodular, clean-cut and 
stringy shadow of the proliferative type, and it was 
found thnt only 39 per cent of the former had made 
satisfactory progress while 91 per cent of the latter 
had done well 

In another group of 925 routine admissions, cavities 
were visualized roentgenographlcally in 42 per cent 


At the end of five years, 35 per cent of these patients 
were dead, while of the remaining 533 patients only 
20 per cent were dead The percentage of deaths m 
patients with cavity was within 5 per cent of double 
that of those without cavity at admission Under 
treatment m 36 per cent of 330 patients, the cavities 
remained approximately the same size Of these, 
34 per cent died within five years after leaving the 
sanatorium In those m whom the cavities increased in 
size , 54 per cent w ere dead within a five yearpenod Of 
those m whom the cavities decreased or had disappeared 
completely' only 11 per cent succumbed within a five- 
year period 

In 600 consecutive admissions, the patients were 
followed from three to five years after their discharge 
In those whose x-ray films showed a steady heahng 
of their disease only 9 per cent were dead, while in 
those whose roentgenograms showed a progression of 
the disease 37 per cent died 

The author found that progression of the disease as 
shown roentgenographlcally was of much graver signifi- 
cance than m cases in which it was indicated by 
physical signs 

The extent of lung involvement greatly influences 
the prognosis m pulmonary tuberculosis, the death 
rate being in direct proportion to the amount of disease 
Progression in serial x ray studies suggests a prognosis 
equally unfavorable with that indicated by the presence 
of fever Patients with both fever and progression in 
serial roentgenograms have six times as unfavorable an 
outlook as those who are free from fever and whose 
roentgen examinations show constant improvement 
Charles G Sutherland, M B (Tor ) 


Indirect Fracture of the Rib in Pulmonary Tubercu- 
losis Eric C Richardson Jour Am Med Assn , 
May 2, 1936, 106, 1543, 1544 
Twenty individuals showed fracture of one or more 
ribs, occurring as a result of muscular violence asso- 
ciated with coughing, from a senes of 1,903 patients 
admitted over a five-year period Ten additional cases 
were seen in the out-patient department. 

Duect trauma was reasonably excluded in at least 
ten patients and there was no history m any case 
Stimson mentioned the possibility of this accident in 
1833 A review of the literature revealed a small num- 
ber of reported cases 

Charles G Sutherland, M B (Tor ) 


Tuberculosis m Infancy and Childhood with Special 
Reference to its Prevention John W S Blachloch 
Bntish Med Jour, Aug 15, 1936, No 3946, pp 
324-328 

The author mvestigated 434 cases with tuberculous 
lesions found in a senes of 3 000 necropsies of children 
during the last twelve years at the Royal Hospital for 
Sick Children, Glasgow Due to the uncomplicated 
character, and lack of immunity and allergy produced 
by previous tuberculous infection, it was relatively 
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THE THYROID 

Radiation Therapy in Basedow’s Disease L Brull, 
B van Pee, and P Dumont Strahlentherapie, 1936, 

56 , 11 

The authors subjected 65 patients with Basedow’s 
disease to irradiation Forty seven case reports are 
briefly quoted, covering observation periods of at least 
one and one half years Technic 200 kv , 1 mm Cu 
+ 0.2 mm Al, 4 ma , 40 cm F S D , 300 r per sitting, 
two sittings per week one field over each lobe, total 
dose per field 1,200 r The larynx was carefully pro- 
tected by 2 mm of lead Irradiation often reduced 
the size of the gland and the symptoms disappeared 

The radiosensitivity of different patients vanes con- 
siderably and, therefore, no standardized treatment can 
be prescribed The response to radiation therapy is 
usually delayed and docs not manifest itself before two 
or three senes have been given dunng a penod of several 
months In cases treated with radium a severe anemia 
occasionally sets in which can, however, be cured In 
a few instances a slight myxedema may follow radiation 
therapy , female patients dunng the menopause seem 
to have a tendency to develop this complication 
Among the 05 cases there was only one death The 
authors feel that there is great similarity between 
surgical removal and radiation therapy of Basedow’s 
disease Both methods are considered rather crude and 
the hope is expressed that future progress will lead to 
the development of a more physiological method of 
treatment 

Ernst A Pohle, M D , Ph D 
THE TONGUE 


Malignant Tumors of the Base of the Tongue J and 
L Ducuwg Lyon Chir , November-December, 1935, 
32, 641-683 (Repnnted by permission from British 
Med Jour , March 14, 1930, p 44 of Epitome of Cur- 
rent Medical Literature ) 

The authors discuss the pathology and treatment of 
malignant tumors of the base of the tongue of which 
there are three different types the infiltrating type, 
which is seen m about 20 per cent of cases, the ulcerat- 
ing type, which is the most common and the fungating 
form The infiltrating type of growth is characterized 
by a thickening covered with apparently heal thy mucosa 
which subsequently ulcerates The ulcerating type of 
tumor has a round or irregular outline, and is covered 


with grayish sloughs 

The growth of epithelioma of the base of the tongue 
is slow and the early symptoms are slight. Exanuna tlon 
reveals at this stage a small nodule, but later on pain 
and difficulty in swallowing are experienced, accom- 
panied by extensive salivation and fetid breath In 
some cases treatment is sought only after several 
months, dunng which the symptoms have been slight, 
but only m early cases is the prognosis at aU favorable 

Ac „ rule, the tumor may be felt by means of digital 


helpful in some cases when the growth is maccessi 
to the finger In all cases biopsy should be practis 
to confirm a diagnosis of malignancy 

As regards methods of treatment, surgery is ineff 
tive and dangerous for the pnmary lesion but is sal 
factory for removal of the glands Electroeoagulatioi 
fairly satisfactory when the growth is not very extern: 
and is reasonably accessible. Radium needles bear 
easily detached, and may cause lung eomplicaba 
It is suggested that the radium bomb may be a use 
method of treatment, but it has not been used lo 
enough for results to be given X ray therapy 
considered to be superior to radium as a method 
treatment, it is suggested that irradiation shol 
always be used for the glandular region, and also I 
the pnmary lesion In cases m which the glands c 
only slightly affected, electrocoagulation may be us 
for the pnmary lesion 

TUBERCULOSIS, PULMONARY 

Casuistic Contnbutions Regarding the Appearan 
of Secondary Infiltration m the Course of Childho 
Intrathoracic Tuberculosis F Lichtenhahn Schwa 
med Wchnschr , Feb 1, 1936, 66, 109-114 

Childhood tuberculosis involving the hilar lymj 
nodes is frequently accompanied by a more or less fug 
cious pneumonic infiltration in the adjacent pulmor 
structure This has been designated as pen focal se 
ondary infiltration or as epituberculous infiltrate T1 
present concept is that this is a collateral exudative u 
fiammation, in the contiguous environs, and an actn 
tuberculous process which rarely and not necessan 
results m caseous pneumonia As a rule, this pnei 
monitis rather rapidly assumes a harmless course, di 
appearing entirely or leaving remnants of cicatricial ti 
sue The process occasionally occupies an entire lob 
or even a lung, and roentgenographically simulates 
true lobar pneumonia. In certain instances, this pan 
hilar pneumonitis and regional hilar lymphadenopath; 
together with a negative von Pirquet reaction have suf 
gested the possibility that the appearance is resultar 
of pneumonitis about A sea no- embryos, in their ten 
porary sojourn in the pulmonic parenchyma durin 
their progress to the intestinal tract This opiniot 
however has had few adherents 

An important consideration of the above is the fac 
that contrary to pnor opinion as to management am 
contagiousness of so-termed childhood hilar lymph 
adenopathy of tuberculous origin and allergic mamfes 
tations in the lungs there is ample proof that in anj 
phase of lntrathoraac tuberculosis bacilli may b< 
found in the sputum, which is usually scanty, feces anc 
laryngeal mucus and particularly the gastric chyme 
Guinea pig inoculation is positive in a high percentage 
of cases 

The article is excellently illustrated with roentgeno- 
grams depicting metamorphosis of the vagaries of 
childhood tuberculosis which lend weight to the 
author’s deductions 

WnxiAir R Strchkr. M D 
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the passage of a catheter This procedure, however, is 
valuable in determination of function of the opposite 
kidney An earlv diagnosis indicates nephrectomy, 
w Inch is attendant with excellent results 

William R Stecher M D 


TUMORS (DIAGNOSIS) 

Multiple M>cIomas with Tumor like Amyloidosis 
A Clinical and Pathologic Study A H Rosenblum 
and J D Kirshbaum Jour Am Med Assn March 
21 1930 106,988-991 

The association of amyloidosis with multiple myelo- 
mas has been noted with increasing frequency in re 
cent jears A review of the literature revealed 39 
cases 

Amj loidosis may be classified as follows 

(1) Primary or osteopathic amyloidosis in which 
there is no apparent underlying suppurative or neo 
plastic condition In this group there are two forms 
(a) The diffuse or typical form as it occurs in the liter, 
spleen kidneys, and so on — associated diffuse involve- 
ment of the bone marrow has been described by Ger- 
ber, (b) the localized or atypical form, in which a tumor- 
like amyloid deposit is present in the larynx and the 
base of the tongue the muscles trachea, and lung 
These tumors may also be multiple and may be com- 
bined with the diffuse form 

(2) Secondary or symptomatic amyloidosis in w Inch 
a known pre-existing cause is present such as tuber 
culosis neoplasms or chronic suppurative processes 
In this group there are two forms (a) Diffuse in 
vehement affecting typically the liver, kidneys spleen 
and adrenals or atypically in sites that arc usually 
spared, as the viscera muscles and bone marrow, (6) 
localized involvement which may occur within neo- 
plasms or chrome inflammatory areas as in the form 
of tumor like amyloid deposits especially m the upper 
air passages 

Combinations of these types arc frequently present 
In reporting a case the authors conclude from then 
own experience that in cases appearing as primary or so 
called idiopathic amyloidosis cither local or diffuse 
repeated biopsies are advisable to exclude the possibility 
of an underlying myeloma In all cases of multiple 
myelomas the Congo red test should be performed in 
order to detect an exentually associated amvloidosis 
In multiple myelomas instead of the typical Bence- 
Jones protein atypical proteins may be found in the 
none, possessing the same diagnostic significance as 
the former 

Charles G Sutherland M B (Tor ) 

Multiple Symmetrical Lipomatosis J K2. Miller 
Jour Am Med Assn June 13 193G 106, 2059 2000 

ma > occur anywhere within the body and 
ia\ e been found in the cranial cavity , the mediastinum, 
t ie uterus and the marrow cavity of the bones Be 
uise of them wide distribution they hayc been clnssi- 
ie as subcutaneous intermuscular and y isecral The 


majority are located under the skin and occur most fre- 
quentlv in the trunk, thighs, and arms The face, 
scalp sternal region hands, and lower legs are infrequent 
sites Three cases of multiple symimetncal lipomatosis 
observed in a mother, a son and a daughter are pre- 
sented The tumors were noted in uncommon sites, 
namelv the head and loyver part of the legs on the 
mother and son The distribution of the tumors in the 
son and daughter yvas similar Possible endocrine dis 
turbanee may' have been an etiologic factor m the 
mother 

A review of the literature shows the etiology' of sym- 
metrical lipomatosis to be obscure A number of 
waters have linked the lipomas with neuropathies 
Endocrine imbalance, particularly of the thyroid and 
pituitary, may be provocative agencies A heredo 
familial tendency has been noted Adair reported the 
condition extending through three generations He 
differentiated between multiple lipomas and 'congeni- 
tal diffuse lipomatosis ” The latter is confined to one 
or two limbs and is usually associated with correspond- 
ing enlargement of muscles and bones of the same ex 
trcmity He considers multiple lipomas to be neuro 
lipomas They are not congenital but develop during 
adolescence and later life Their frequent symmetrical 
distribution commonly confuses them mth multiple 
neurofibromatosis In suggesting a neurogenic origin 
for multiple lipomas, he admits a lack of histologic evi- 
dence 

Charles G Sutherland M B (Tor ) 


TUMORS (THERAPY) 

A Case of Plasma cell Myeloma yvith One Single 
Pocus A Rossclet and P Decker Strahlentherapie 
1930 56, 337-340 

The authors report a case of plasma cell mveloma 
which involved the fifth to the seventh cervical verte- 
bra The diagnosis yvas verified by biopsy' the tumor 
was then incompletely removed X-ray therapy was 
given post operatively, after which the patient re- 
mained ahy e and well for four years without developing 
new foci A recent recurrence responded w ell to radia- 
tion therapy 

Ernst A Pohle M D PhD 


.rroDiem of Acquired Radioresistance m Epi- 
&m0nC Laborde Strahlentherapie, 

lycJb, 5o, 4txWF7 

The author describes a number of eases illustrating 
the phenomenon of acquired radioresistance A re 
currence following previous irradiation, or failure of the 
tumor to disappear after the first senes of treatments 
presents difficult problems to the radiologist It seems 
imperative to bnng about healing with the first treat- 
ment or with two senes closely following each other 
There are several hypotheses advanced which attempt 
an explanation of the phenomenon but none has histo 
logic proof for its support 

Ernst \ Pohle, MD Ph D 
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easier to find the initial le » on to follow its course respon S1 ble for the dangers of these infections Hr 

and to interpret the pathologic changes in children found dissemination of the infection more freouentlr 

than in adults In this series of 3 000 postmortem in children under three years of age m whom glandular 

examinations the author found an incidence of 14 5 per involvement was greater than in older children 

cent of tuberculous infection In the group of 434 cases Pulmonary tuberculosis was directly or indirect!! the 

of tuberculous lesions 89.2 per cent died as a result of cause of death m 99 5 per cent of the children under 

tuberculosis It was noted that the greatest mortality three years and in 89 3 per cent in individuals over 

occurred during the first two years and then decreased three years of age 

with the increase m age of the chdd The organisms responsible for the lung lesions were 

A benign childhood tuberculosis has been generally isolated and typed and it was noted that the human 

regarded as producing some immunity to such infection bacillus was chiefly responsible while in only 3 b per 

in later life However in view of the fact that tubercu- cent of eases was the bovine strain found 

lous infection during the first three y ears of life is so In 149 or 34 3 per cent of the 434 tuberculous cases 

serious, it is believed extremely important to prevent the portal of entry was via the gastro intestinal tract 

such infection if possible The effect of childhood Death resulted from dissemination of the infection in 

lesions on later infection is not thoroughly understood 87 1 per cent in chddren under three years of age and 
The South African Rand report states that tuberculin- m 29 8 per cent in children over three years of age 

positive negroes are more likely to develop a recogmz- The organisms in this group were found to be m S22 

able tuberculosis than tuberculin negative reactors per cent of cases of the bovine strain Since it is rel 

but the latter show a greater liability to develop a atively easier to prevent the alimentary form of tuber 

septicemic type Stewart and Myers and Harrington culosis than the respiratory form, every effort should 

observed that tuberculin positive children more fre be made to superv lse the milk supplv of children, 

quentlv dev elop fatal phthisis in later life than those J N An£ M D 

vv ho react negativ ely 

The author believes that the effect of allergy as a Hematogenous Disseminated (Miliary) Tubercu 
result of infection acquired later in childhood is en- losis of the Lungs with Cure C Hegler and H 
tirely different from that acquired m infancy This Holthusen Rdntgenpraxis March 1936 8, 161-169 
difference may be due to the fact that the younger It is known that occasionally a m diary tuberculosis 
chdd is more intimately and more frequently exposed of the lungs has healed nine such cases are reported 
to familial infection and also possibly to the higher by the authors In all these patients roentgenograms 
natural immunity possessed by the older child IVhile typical for miliary tuberculosis showed a more or less 
there is a considerable difference of opinion m this normal appearance after some time The clinical 
regard the balance of evidence favors the view that diagnosis was proved in most cases The course of the 
minimal infection in later childhood probably affords disease was acute m some chronic in others Some of 
some degree of protection against reinfection with the patients died later from tuberculosis 
small and infrequent doses of tubercle bacilli The H W Hefke M D 

author is of the opinion that the indiscrimate and 


general use of B C G vaccine as recommended bv 
Calmette for producing immunity m children is a 
procedure of questionable value and of possible danger 
The use of killed cultures of tubercle bacilli is not as 
objectionable, and has been shown to produce immunity 
in animals However, some consider the specific 
allergy produced in infants by these immunizing vac 
ernes defmity unfavorable 

The mam routes of infection by the tubercle bacillus 
are through the respiratory and alimentary systems 
Infection occurred via the respiratory tract m 283 


(05-2 per cent) of the 434 cases studied The lesion 
noted in the lung was the rather typical small localized 


patch of caseous bronochopneumoma This type of 
lesion is found only m the non allergic individual 
Parrot described this lesion 40 years before Ghon 
although it has been called Ghon s tubercle” In 
the group of 283 cases such primary lesions were found 
m 9 55 cases These lesions were usually subpleural 
and" in the right upper lobe Healing ofthesc areas 
was noted to be much more frequent m the older age 
groups The tracheo-bronchiat glands were invo ved 
TaU cases As a result of these studies the author 
concludes that ,t is the glandular lesions wh.ch are 


TUBERCULOSIS, RENAL 

The Early Diagnosis and Treatment of Renal Tuber 
culosis Kurt Tzschiratsch Munchen med Wchnschr 
April 24 1936 83, 684-688 

Isolation of the tubercle bacillus by means of ure 
terai catheterization does not necessarily mean that the 
kidney is diseased for a normal kidney may filter out 
tubercle bacilli from an infected contralateral kidney or 
no pulmonary tuberculosis A survey roentgenogram 
of the renal regions may reveal irregular calcification 
near the cortical outlines of the kidneys suggestive of 
renal tuberculosis Retrograde pyelography is a most 
important procedure and early changes in calyceal out- 
line are readily demonstrable An accompanying ir 
regularity of the ureteral outline and the bladder ap- 
pearance are confirmatory evidence of tuberculous ure 
tentis and cystitis It should be remembered from a 
clirucal standpoint that any cystitis which does not re 
spond to the usual therapeutic procedures should be 
considered as tuberculous until prov en otherwise In 
t ravenous urography is to be employ ed only when retro 
grade p> elography cannot be undertaken n: in cases 
of marked cystitis and ureteritis such as do not permit 
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¥ ~~HE radiobiologic characteristics of the 
glands of the skm have a practical as 
well as a theoretical interest Prac- 
tically, they are important in the treatment 
of hypendrosis and acne The theoreti- 
cal importance they may have— a subject 
to which we shall confine ourselves — will be 
taken up in detail m this paper 

Our present knowledge of this subject is 
best presented by a repetition of the news 
of the following research workers m radia- 
tion biology 

Regaud and Lacassagne 1 summarize 
their views on this subject as follows “If 
the irradiation has been intensive and 
of an intensity sufficient to cause death of 
the epidermis, or has even exceeded this 
dose, then the haw follicles and the dermal 
glands are destroyed ” According to the 
mews of these authors, the sebaceous and 
sweat glands are of equal radiosensitivity, 
and are as sensitive as the epidermis 
On the other hand, Holthusen 2 expressed 
the opinion “The radiosensitmty of the 
appendages of the skm is somewhat greater 
than that of the epidermis ’’ According to 
this view, the cutaneous glands ha\e a 
greater radiosensitmty than that of the 
epidermis and, therefore, the radiosensi- 


Regaud and Racassagne 

£es Strahlcnheilk, 1927 2 

5 Holthusen Lazarus Handbuch 192S 


Lazarus Handbuch 



Fig 1 Normal skm (a) epidermis 
ceous gland (c) hair (d) sweat gland 


( b ) seba- 


tivity of the sweat glands is about the same 
as that of the sebaceous glands 
In contrast to this view, Schinz and 
Slotopolsky,' on the basis of some theoreti- 
cal considerations, expressed the opinion 
that the sebaceous glands (and the haw 
follicles) “are to be regarded as the most 
radiosensitive structures in the skm ” and 
they admit that “very little is positively 
known about the radiation biologic char- 
acteristics of the sebaceous glands ” 


Schmz and Slotopolsky 
forsch, ig2S 


Erg med Strahkn- 
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THE UTERUS 

Indications and Treatment Methods m Radiation 
Therapy of Uterine Fibroid G Gambarow Strahlen- 
therapie, 1936, 56, 75 

The author briefly discusses the indications and 
various treatment methods practised in leading climes 
m radiation therapy of uterine fibroids After an 
analysis of his experience in over a thousand cases he 
condudes that m uterine bleeding due to fibroid or 
metropathia roentgen therapy should not be used in 
patients under 40 years because of the severe dimactenc 
symptoms In patients under 40 years he chooses 
either operation or radium therapy Diagnostic curet- 
tage must be done before using irradiation In very 
large utenne fibroids operation is considered by the 
author as the method of choice He also feels that 
radium therapy is in some cases preferable to roentgen 
therapy because the bleeding stops much quicker and 
the menopausal symptoms arc not so severe 

Ernst A Poitle M D , Ph D 


Early Diagnosis of Carcinoma of the Cerm by the 
Colposcope. M Eranzfeld Schweiz med Wchs 
schr , Feb 29, 1936, 66, 223-225 
By means of this instrument devised by Hinsel 
mann, one can view the cervix enlarged ten diameters 
and this affords an excellent method of detecting early 
carcinomatous changes The author reports two cases 
in which the diagnosis was established only by this 
method Furthermore, the colposcope enables one 
to obtam proper biopsy, by directing to the proper site, 
and in instances the entire incipient carcinomatous 
process was included in the biopsy specimen After 
reviewing over 1,500 colposcopies, the author disagrees 
with Hmselmann, in regard to certain so-termed pre 
cancerous lesions, ms , leukoplakia, and iodine negative 
test regions In reviewing these cases over a three- 
year period not one case presented evidence of malig 
nant change The colposcope is an exceedingly valu 
able addition to the armamentarium of the physician, 
but should be employed only by skfflfully trained 
specialists William R Stechbr, M D 
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sjfipHE radiobiologic characteristics of the 
glands of the skin have a practical as 
well as a theoretical interest Prac- 
tically, they are important in the treatment 
of hypendrosis and acne The theoreti- 
cal importance they may have — a subject 
to which we shall confine ourselves — will be 
taken up in detail in this paper 

Our present knowledge of this subject is 
best presented by a repetition of the mews 
of the following research workers in radia- 
tion biology 

Regaud and Lacassagne 1 summarize 
their news on this subject as follows “If 
the irradiation has been intensive and 
of an intensity sufficient to cause death of 
the epidermis, or has even exceeded this 
dose, then the hair follicles and the dermal 
glands are destroyed ” According to the 
news of these authors, the sebaceous and 
sweat glands are of equal radiosensitmty, 
and are as sensitive as the epidermis 
On the other hand, Uolthusen* expressed 
the opimon “The radiosensitmty of the 
appendages of the skin is somewhat greater 
than that of the epidermis ” According to 
this new, the cutaneous glands have a 
greater radiosensitmty than that of the 
epidermis and, therefore, the radiosensi- 


Lazarus Handbud > d 
’ HoUhuscn Lnzonis Handbuch, ig28 



s 1 iNwinal sun (a) epidermis, (6) seba- 
ceous gland (c) hair, (d) sweat gland 

timty of the sweat glands is about the same 
as that of the sebaceous glands 
In contrast to this new, Schmz and 
blotopolsky,' on the basis of some theoreti- 
cal considerations, expressed the opinion 
that the sebaceous glands (and the hair 
follicles) “are to be regarded as the most 
radiosensitive structures in the skin,” and 
they admit that "very little is positively 
known about the radiation biologic char- 
acten stics of the sebaceous glands ” 
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It is apparent from the foregomg that 
the mews in regard to the sensitivity of the 
different structures of the skm are not m 
harmony any more than are the views con- 
cerning the sensitivity of the cutaneous 
glands, as they are contradictor}’’ in some 
of the essential points 

There are many reasons for this state of 
affairs The number of anatomical studies 
which have appeared during the forty years 
of radiology which deal with the changes 
produced m the glands of the skm by radia- 
tion are very few m number This may 
well be due to the fact that the changes in 
the cutaneous glands are of less interest 
and importance than, for example, those in 
the vessels, because changes in the latter 
are of far greater clinical importance than 
are the changes that may ensue in either the 
sebaceous or the sweat glands And, inso- 
far as the anatomical studies on the cuta- 
neous glands as affected by irradiation, 
there is no definite ground of comparison 
between them, because either the expen- 
mental animals used were such that direct 
comparisons could not be made, or else 
only one of the various glands in the skm 
was the subject of the investigation In 
the few reports available on the charac- 
tenstics of either the sweat glands or the 
sebaceous glands, we are usually given 
some individual observations and not, 
which is so necessary, the results of a senal 
investigation earned out m an extensive 
way In these reports either the details of 
dosage are not given at all or else they are 
stated ambiguously 

In the same way, the time intervals or 
the concentration at which the doses were 
given are almost always ignored Finally, 
in the determination of the radiosensitivity 
of the vanous tissue components, hetero- 
geneous effects are often considered It 
should be clear that, for example, the tem- 
porary loss of hair, the swelling of the vas- 
cular endothelium, and the suppression of 
the secretion of sweat are effects which 
are absolutely incommensurable, and from 
a comparison of such effects no conclusions 
about the radiosensitmty of the tissue in 

auu • 1 A ~ ^offpr nf 


fact, the only way to determine the radio- 
sensitivity of a tissue is to determine its 
lethal dose Aside from the difficulties of 
determining whatever degree of injury may 
be present m the tissue as a result of radia- 
tion, there is no criterion so absolute in the 
definition of the sensitivity of a tissue, par- 
ticularly with regard to its destructive 
character, as the complete disappearance of 
the tissue According to this point of new, 
a dose can be called lethal only when its 
effect is manifested by a complete anatomi- 
cal disappearance of the tissue This leads 
us to the point that problems of the biology 
of radiation cannot be solved by clini cal 
observation alone, but that in then solu- 
tion the histologic findings are of funda- 
mental importance 

Our own extensive investigations, ear- 
ned out dunng recent years, have led us to 
results which we may summanze as follows 

A quantity of radiation which produces 
an ulcer or, in other words, a necrosis, of 
connective tissue destroys the epithelial 
elements of the skm at the same time , that 
is to say, the sweat glands and the seba 
ceous glands, together with the epidermis 
and the hair follicles (Fig 2) 

A quantity of radiation which results in 
an epidermolysis, that is, a destruction of 
the epidermis without necrosis of the con- 
nective tissues, destroys at the same time 
the sebaceous glands and the hair follicles, 
but spares the sweat glands, even years 
after The function of the sweat glands, 
however, ceases (Fig 3) 

A quantity of radiation which produces 
a permanent epilation but no other injury, 
destroys the sebaceous glands, but leaves 
the epidermis and the sweat glands intact 
The function of the sweat glands stops 
(Fig 4) 

A quantity of radiation which produces 
temporary or partial epilation may also de- 
stroy the sebaceous glands, while the epi- 
dermis and the sweat glands remain intact 
though the latter may lose their function 
(Fig 5) 

With a single exposure — 

The lethal dose of the sweat glands is appro\i 

— ,„i, 2 600 r 
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Fig 2 Radiation necrosis All epithelial 
elements arc destro\ed 


The lethal dose of the epidermis is approxi- 
mately 2,000 r 

The lethal dose of the hair follicles is approxi 

mat el y 1 ®OQ r 

The lethal dose of the sebaceous glands is ap- 
proximately 1 200 r 

We can state from these facts that there 
is a definite difference m the radiosensi- 
tivity between the various epithelial com- 
ponents of the skm and that this difference 
is especially well marked between the two 
varieties of cutaneous glands We have 
seen that the sebaceous glands have a differ- 
ent radiosensitmty from the sweat glands 
The sebaceous glands are by far the most 
radiosensitive, the sweat glands the most 
radiosensitive epithelial elements of the 
skm The sebaceous glands are far more 
radiosensitive than the hair follicles, the 
sweat glands are less radiosensitive than 
the epidermis 

This very definite difference m radio- 
sensitivity between the sebaceous and 
sweat glands is attested to not only by 
the height of the lethal dose but also in the 
duration of the latent period, before the de- 
struction of the radiated tissues After 
administration of the necessary lethal dose 
the latent period in the case of the seba- 
ceous glands is only three or four weeks, 
whereas m the case of the sweat glands it is 
three or four months at least 
The mechanism of cellular destruction is 
of special interest If a dose is given that 



Fig 3 Epidermolysis The sebaceous 
glands and the hair are destroyed the 
sweat glands remain 


causes disappearance of only the sebaceous 
glands while the sweat glands persist, one 
may determine that the sebaceous glands 
are destroyed directly, insofar as their 
matrix, the basal cells, sustain an injury as 
a result of which they themselves are de- 
stroyed in part, and m part their deriva- 
tives The blood vessels sustain only tem- 
porary injury, at least insofar as the endo- 
thelium is concerned The lumen remains 
open so that the blood supply of the tissues 
is not markedly impaired 

The changes taking place at the same 
time m the sweat glands aside from the 
early changes, which run a rapid course, 
consist for the most part m a decrease in 
the size of the individual cells and the 
glandular acini, which changes are due to 
interruption of the activity of the glands 
The necrotizing process leading to com- 
plete disappearance of the cells occurs when 
severe damage to the blood vessels occurs at 
the same time, which may take the form of 
an endarteritis obliterans or to thrombosis 
and obliteration of the vascular lumen As 
we watch this process we see that the sweat 
glands do not sustam a primary and direct 
injury from radiation, but that their dam- 
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age results from a severe interference with 
their nutrition, from which there results a 
diffuse necrosis and disappearance of all 



landmarks It can be demonstrated that 
the complete disappearance of the sweat 
glands is sharply limited to the zone of 
necrosis and that at the edge of the ulcera- 
tion glandular rests m more or less good 
condition can be found 

From these facts it seems justifiable to 
state that the sebaceous glands sustain an 
elective injury, whereas the sweat glands 
sustain a nutritive injury From here we 
can go a step further and say that only 
those tissues which are destroyed in an elec- 
tive way, that is to say, primarily and di- 
rectly, can be regarded as radiosensitive, 
on the other hand, those which are affected 
secondarily as the result of a severe injury 
to the vessels are to be regarded as non- 
radiosensitive (resistant) If the terms 
are applied in this anatomical — and, there- 
fore, definite — sense, much of the confusion 
in the literature can be avoided 

If we investigate the causes of this polar 
relationship of the sweat and sebaceous 
elands toward radium and roentgen rays, 
we shall find an answer to the problem, 
insofar as these structures he so dose to- 



Fig 5 Sebaceous glands are destroyed The 
epidermis a large part of the hair and in the 
deeper layers the sweat glands remain 


gether that they must receive exactly the 
same dose of radiation Therefore, the 
differences in their reaction must be due 
not to a radiophysical cause but to a radio- 
biologic, in that there can be no great dif- 
ference m the dose of radiation which is 
absorbed In fact, there is a great differ- 
ence in the anatomical structure of these 
glands as well as in their physiologic func 
tions The sebaceous glands are holocrine, 
whereas, the sweat glands are, on the con- 
trary, merocnne As is well known, the 
holocrine glands are destroyed m the for- 
mation of their secretion, while the mero 
crme glands form their secretion without 
entering into its makeup These two 
methods of secretion cause differences in 
the structure of the two classes of glands 
The sebaceous glands are made up of sev- 
eral epithelial layers, whereas the sweat 
glands have only a single layer of epithe- 
lium In the case of the sebaceous glands 
there takes place a structural transforma- 
tion of the various lands of cells, in which 
process the deeper cells come to be trans- 
ferred to the surface as a result of which a 
secretion is formed The sweat glands, on 
the other hand, preserve their structure 
during the process of secretion, so that only 
their size vanes with the various phases of 
secretion, in that they enlarge during the 
period of the formation of the secretion and 
become smaller when it has been poured 
out 4 

1 See the text books on histology by J Schaffer 
Ph Stoebr, and others 
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We are, therefore, concerned with the 
•differences between a temporary and a per- 
manent tissue, on which difference Schinz 6 
several years ago was inclined to base the 
well-known differences m the radiosensi- 
tmty of various tissues The appendages 
of the skin which show such great differ- 
ences on close anatomical analysis, and yet 
which have been regarded as showing so 
little variation in their spacial distribution, 
illustrate very emphatically the importance 
of anatomical activity in determining the 
radiosensitivity of tissue The dependence 
of the radiosensitivity of a tissue on 
whether it is a temporary or a permanent 
structure is illustrated very clearly by our 
studies For the relationships between the 
holocrine and the merocnne glands are 
merely a special manifestation of the rela- 
tionslnps between temporary and perma- 
nent tissues The sebaceous and the sweat 
glands are good examples of holocnne and 
merocnne glands as well as examples of 
temporary and permanent tissues They 
may also be regarded — m the sense of the 
definition given above — ns good examples 
of radiosensitive and radioresistant tissues 
The following tissues behave toward 
radiation m the way the sebaceous glands 
do the lymphopoietic tissues, the hema- 
topoietic tissues, the ovanan follicles, the 
spermatogemc epithelium of the testis, the 
hair f olhcles, the epidermis, the basal epithe- 
lium of the mucous membranes 
The following tissues react toward radia- 
tion m about the same way as the sweat 
glands connective tissue, muscle, the 


* Klin Wchnschr , 1925 


nerves, the brain, bones, glandular epithe- 
lium, and blood vessels 

Tissues which belong in the same group 
as the sebaceous glands are characterized in 
a special way both anatomically and from 
the standpoint of radiation biology From 
an anatomical point of mew, they are tem- 
porary tissues, that is to say, they possess 
the power of physiologically regenerating 
the cells which have died For this reason 
they are made up of several layers of cells, 
from which one forms the matrix, the 
others differentiate from it At the end of 
this process of differentiation there is a 
variety of cells which are lifeless or inca- 
pable of living From a radiobiologic pomt 
of view they are sensitive, that is to say, 
they can be killed off to the pomt of com- 
plete disappearance, without producing any 
irreparable damage to the blood vessels 

Tissues in the same group as the sweat 
glands also have certain characteristics 
Anatomically they are made up of only one 
kind of cells, which have a single function 
and in case they are accidentally killed off 
they are not replaced by the same kmd of 
cells These tissues are radioresistant, 
that is to say, they may be depressed func- 
tionally directly and primarily by radiation 
and changed in a degenerative sense 
Then complete disappearance results sec- 
ondarily in a severe vascular damage, with 
consequent interference with the blood 
supply 

Thus we see that a study of the radio- 
biology of the dermal glands may furnish 
us with information of greatest importance 
from the standpoint of the general biology 
of radiation effects 
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age results from a severe interference with 
their nutrition, from which there results a 
diffuse necrosis and disappearance of all 



Fig 4 Permanent epilation 
The hair and the epidermis are 
destroyed the sweat glands arc not 



Fig 5 Sebaceous glands are destroyed The 
epidermis a large part of the hair and m the 
deeper lay ers the sweat glands remain 


gether that they must receive exactly the 
same dose of radiation Therefore, the 
differences in their reaction must be due 
not to a radiophysical cause but to a radio 
biologic, in that there can be no great dif- 
ference in the dose of radiation which is 
absorbed In fact, there is a great differ- 
ence in the anatomical structure of these 
glands as well as in their physiologic func 


tions The sebaceous glands are holocnne, 
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closely and baked to the hardness of porce- transformers which supply the tube fila- 
lam Motion of the gnd and filament rela- ment A potentiometer with a paraffined 
tive to each other and to the head is se- string to the control room controls the bias 



cured by means of sylphon bellows ad- 
justed by a single screw in each case The 
filament may be replaced without remoi - 
mg the head by unscrewing the bellows 
assembly which removes the filament as- 
sembly without disturbing other parts 
Due to the fact that the filament is well in- 
sulated thermally from the surrounding 
metal, heat dissipation is poor and due to 
expansion proper spacmg cannot be main- 
tamed unless an insulation ring of about 
0 5 mm thickness is interposed between the 
face of the grid and the filament Then 
by pushmg the filament barrel solidly 
against the gnd a constant clearance can be 
maintained The gnd may be removed as 
a unit by loosening the clamp screws and 
slipping the whole straight out A vacuum 
seal is maintained with a cement similar to 
de Khotmshy 

The gnd is charged negatively with re- 
spect to the filament by means of small-sized 
B battenes or by a rectifier using 2S0 type 
tubes and suitable condensers, the rectifier 
being furnished power by the insulating 



Fig 3 Cloud chamber photograph of SOO kv 
electron path 


voltage, another stnng and rheostat control 
the filament, the whole being mounted m a 
15-inch spun aluminum sphere attached to 
the high voltage source 
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ABSTRACT 

A cathode head which incorporates a grid 
charged negatively with respect to the filament 
and applicable to multiple accelerator type 
tubes is described Oscillograms show the 


effect of bias on the current wave-form 
Absorption curves in lead show an increase in 
equivalent” voltage, i e , average hardness of 
radiation The r output is increased approxi- 
mately 35 per cent, and focusing is made 
easier 


=js=HE application of an electrical bias to 
the cathode of hot cathode therapy 
tubes seems to have been httle used 
From a theoretical point of view, using a 
properly designed cathode bias, a self- 
rectified tube should approximate the per- 
formance achieved using a constant poten- 
tial generator One disadvantage ad- 
vanced is that the extreme peaking of the 
current wave has a marked destructive 
effect on the target However, copper- 
backed tungsten targets suitably cooled 
can be constructed and the size of the focal 
spot adjusted to stand the additional load 

Some two and one-half years ago there 
was installed m the Tumor Institute of the 
Swedish Hospital 1 a continuously pumped, 
multiple-accelerator type of Coolidge tube 
designed to run at S00 kvp and 10 ma , 
using a cascaded Villard doubling circuit 
as shown m Figure 1 

In order to test the effect of cathode bias 
on this type of tube and voltage wave- 
form, the cathode head shown m Figure 2 
was built A brass plate which serves to 
close the end of the v-ray tube supports the 
copper spinnings which in turn support the 
gnd-filament assemblies The copper nose 
spinning is of the same dimensions as in the 
original head and the filament depression, 
or cup, has approximately the same form 
The grid consists of thm copper tubing 
flared at the end to facilitate replacing the 
filament and spun over at the other end to 
a hole Vis inch in diameter, slightly larger 
than the spiral tungsten filament The 
standard filament consists of a tightly 

T^y the General Electric X ray Corporation 


wound plane spiral of 8 5 mil tungsten wire 
about 5 mm in diameter Insulation be- 
tween the head and the grid and between 
the grid and filament is achieved by means 
of two steatite 2 bushings machined to fit 

American Lava Corp , Chattanooga Tenn (an 
ported grade) 
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Fig 5 Oscillograms of tube current using 
original cathode head 

A, 60-cycle timing wave 

B Tube current 9 0 ma (RMS) 6 nun me- 
chanical’ bias 

C Tube current 10 ma (RMS), 4 mm me 
chanical" bias 

D Tube current 10 ma (RMS) 2 mm “me 
chanical’ bias 

E, Tube current 10 ma (RMS) O' mm 
‘ mechanical ’ bias 

Note D and E show small high frequency peaks 
due to improper focusing 

were determined with the rotary volt- 
meter^) The peak voltage has also been 
checked by an independent means, 'i e , by 
a determination of the short wave length 
limit by introducing into the beam from 
the 800 kv tube an automatic Wilson 
cloud-chamber designed by one of us 
(DHL) Figure 3 shows a photograph 
taken with this apparatus of the path of an 
electron having a radius of curvature of 
11 0 cm in a field of 3S6 gauss This cor- 



Fig 6 Oscillograms of tube current using 
electrically biased cathode head 

A 60-cycle timing wave 

B, Tube current 10 ma (RMS) no electrical 
bias 

C Tube current 10 ina (RMS) 100 volts bias 

D Tube current 10 ma (RMS), 200 volts bias 

E Tube current 8 ma (RMS) 300 volts bias 

responds to an electron energy of 806 kv 
Details of this determination will be pub- 
lished elsewhere 

Absorption curves were taken in both 
lead and water The water curve, taken 
with an added filter of 4 75 mm of lead and 
225 volts grid bias (therapy conditions 
yielding 50 “equivalent"’ r per minute at 
70 cm T S D ), shows a half -value layer 
of 7 1 cm of water corresponding to 500 
kv ‘ ‘ equivalent voltage’ ’ (2) according to the 
curve published by Launtsen (2, 3, and 4) 
The lead curves are shown in Figure 4, the 
upper curve, usmg 225 volts grid bias, shows 
at a filter of 4 75 mm of lead an absorption 

’ Since the method of measuring roentgens at these 
voltages has not yet been agreed upon, all r measure- 
ments in this paper were determined with a Victoreen 
condenser-type dosimeter and are referred to as 
“equivalent r” in order that comparisons may be made 
by other laboratories having the same equipment 
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Fig 4 Lend absorption curses, upper curve taken with 225 volts grid bias lower curve with 5 mm 
mechanical ’ bias 


A systematic investigation of the effect 
of various spacing arrangements between 
filament and grid and between the grid and 
the face of the head using various bias volt- 
ages was made using the r output as an in- 
dicator of the most desirable position It 
was found that with the grid about 1 0 cm 
from the face of the head and with a space 
of about 0 5 mm between the grid and fila- 
ment, the maximum r output is secured 
with a tube current of 10 ma , 225 volts on 
the grid, and 4 75 mm lead filter m addi- 
tion to the inherent filter in the tube 
With the above factors the efficiency of out- 


put is increased approximately 35 per cent, 
r e , one is able with the above conditions 
to secure the same r output with 7 4 ma 
tube current as was formerly obtained with 
10 ma Increasing the grid voltage beyond 
225 volts with the above settings makes it 
impossible to maintain the tube current at 
the usual 10 ma In an attempt to further 
increase the efficiency of output by utilizing 
still higher bias voltages, a filament of ap- 
proxunately tw.ce the emittmg area of the 
standard filament was introduced Al- 


though the larger filament was operated at 
temperatures exceeding its rating, the gam 
in r output was of the order of only a few 
per cent even when the grid and filament 
were placed flush with the face of the head 
and a bias of 600 volts applied This would 
seem to indicate that the smaller standard 
filament is adequate for the present design 
of head In the original head the filament 
was situated in a cup about 1 0 cm deep 
and the tube was operated for therapy with 
the filament withdrawn into the well at the 
base of the cup a distance of from 5 to 5 5 
mm This condition produces a certain de- 
gree of bias as shown by the oscillograms to 
be discussed later and referred to as “me- 
chanical” bias 

It is found that the electrically charged 
grid arrangement gives considerably better 
focussing of the electron beam m its I 2 V 2 - 
foot passage through the tube The cur- 
rent loss to the intermediate electrodes, 
schematically illustrated in Figure 1, is re- 
duced from 150 micro-amperes to about 10 

microamperes 

Voltage wave-forms and peak voltages 
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oscillograph was installed on a platform 
mounted on the 800 kv lead to the tube 
The tube current was entirely earned by 
the oscillograph element Figures 5 and 6 
show, respectively, the wave-forms ob- 
tained for vanous bias with the ongmal 
head, usmg mechanical bias, and the pres- 
ent head with electncal bias Under each 
figure are mdicated the values of tube cur- 
rent and bias used The top curve m each 
figure is a 60-cycle timing wave obtamed 
from an auxiliary transformer winding on 
the 800 kv insulating transformer This 
source accounts for the presence of the 
prominent third harmonic All of the 
oscillograms show the presence of a nega- 
tive tube current due to space charge 
around the filament The magnitude of 
this negative current is a direct function of 
the amount of bias present, as is clearly 
seen from the curves In a separate senes 
of experiments with the oscillograph at the 
grounded end of tube these inverse currents 
were entirely absent 

In order to carefully analyze the differ- 
ences shown in these vanous curves all the 
oscillograms were put through a harmonic 
analyzer (Mader, of Munich), which could 
measure all components through the ninth 
A careful study of the amplitudes and 
phase angles of the vanous components of 
these waves did not yield any definite 
physical conclusions, although one sees a 
definite trend, m both cases of mechanical 
and electncal bias, for the percentage of 
fundamental and second harmonic fre- 
quency to increase with increasing bias, 
while the third and fourth components either 
remain pereentagely roughiy constant or 
decrease with increasing bias 

An important point to notice m Figures 
5 and 6 is the radically different shapes to 
the inverse currents due to space charge m 
the case of mechanical and electncal bias 
In the former case these are sharp peaks m 
all cases, whereas m the electncal bias these 
sharp peaks are smoothed over and the re- 
moval of the space charge occurs over a 
pereentagely larger fraction of the tune 
Since the voltage wave-form is known(l) 
to have positive values over 250 electncal 


degrees and also to be quite constant over 
any values of loads used in these expen- 
ments, one can measure back on all curves 
from the point at which the current re- 
verses (Pomt P m Figure 5- A) a distance 
corresponding to this number of electncal 
degrees The number of electncal degrees 
between the points so determined and the 
pomt of initial current on each oscillogram 
is plotted against the respective bias m 
Figure S Since one does not know exactly 
the pomt of zero mechanical bias, the 
curves are not drawn through these points 
There is seen, however, a marked tendency 
for the initial portion of each current wave 
to lag further and further behind the initial 
portion of the voltage wave as the bias is 
increased This causes the peak of the cur- 
rent and voltage waves to more nearly 
coincide and smee the efficiency of x-ray 
production vanes as roughly the 2 5 power 
of the voltage, a very slight peaking of the 
current wave-form with its maximum oc- 
curring near the peak of the voltage wave, 
will, for the same tube current as meas- 
ured by an integrating type of ammeter, 
account for a relatively large increase m r 
output 

CONCLUSIONS 

It is concluded that a cathode bias is an 
easily obtamed and very desirable addition 
to a supervoltage tube of this type, since 
the output is definitely improved and the 
resulting radiation definitely hardened 
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coefficient (m = 2 1) which corresponds (formerly used for therapy) an absorption 
to 4o0 kv equnalent voltage” as deter- coefficient = 2 5) which corresponds 

mined from thedataofReed(5)andJones(6) to 400 kv “equivalent voltage ” 
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Fig i Oscillogram of tube current using electrically biased cathode head showing 
high frequenc\ currents superimposed on tube current b\ improper focusing of elec 
tron beam 

A 00-c>cle timing wa\e 
B Tube current 10 ma (RMS) 200 \olts bias 



Fig 8 Upper abscissa potential applied to end of cathode head lower 
abscissa distance filament withdrawn below base of filament cup 


The lower curve obtained while using the 
original head with a mechanical bias of 5 
nun , shows at a filter of 3 1 nun of lead 


In order to study the effect on current 
wave-form of lanous electrical and me- 
chanical bias, a PM10 General Electric 


SIMULTANEOUS INFRA-RED ROENTGEN PHOTOGRAPHY 

A METHOD OF OBTAINING A PHOTOGRAPH IN TOTAL DARKNESS, AND 
A RADIOGRAPH, SIMULTANEOUSLY, ON THE SAME INFRA-RED PLATE 

By L C MASSOPUST, Milwaukee, Wisconsin 
From the Department of Anatomy, Marquette University School of Medicine 


|| NFRA-RED photographs in so-called 
total darkness have been obtained with 
various filters, such as the Wratten 
No 87 infra-red filter Infra-red photo- 
graphs in so-called total darkness, of vari- 
ous sources of heat have also been obtained 
It has also been shown that by directing a 
source of heat toward an object, excellent 
infra-red photographs can be made When- 
ever a source of heat is used m this way the 
exposure time is considerably prolonged 
For example, m the latter instance, with 
the aid of two hot flatirons, the infra-red 
photograph was obtamed after an exposure 
time of one hour In the experiments un- 
der consideration, however, the exposure 
time for the infra-red photographs which 
are taken in total darkness range from 1 to 
10 seconds 

Material and Methods —The apparatus 
employed m these experiments is shown m 


tight box with the emulsion side of the plate 
directed upward A Cecropia moth is 
placed upon the photographic plate m con- 



Fig 1 Diagram of photographic apparatus 



„I 1B ? Infra red photograph of a CecroFm moth u hich was first placed in a light- 
est 11 box and then exposed to the light from a 600 watt tungsten bulb for S 
Eastman infra red plnte Type 1R Contact pnnt cun sscen quid tor S seconds 


Figure 1 An Eastman type 1R infra-red 
plate is placed mside of a lead-lined light- 


tact with the emulsion The sliding filter 
opaque to the visible spectrum, is closed 
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"as used ' Exposure time H) reronds^^ntact pnn° S ThC 501116 pho!offraphlc technic 

Figure l ( tCa r cf pLt ROC,Ugen ° Sram ° f “ fr0g taUn under the same cond, turns as 
Fig 8 ( lower left) Infrared roentgen photograph of a frntr t ,i.„ . 

conditions as Figures G and 7 but exposed to the roentgen rat and . the 5)11116 

for 10 seconds Contact print S raj 31,11 to “ght simultaneous^ 

Tig 9 (lower ri&ht) The negative used in Figure 8 wno , . 

print made 8 re 6 was repnotographed and then a 
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over the window m the box, thus placing 
the infra-red plate and the moth lying on 
the plate in total darkness This so-called 



Fig o Rouitgenogratn lakcn under same eondi 
tions as 1 igure 2 but exposed to the roentgen ra\ 
for S seconds Eastman infra red plate Type 1R 
Contact print 


filter, which closes oxer the window in the 
box, was made from a plate holder slide 
marked with four dots, which is safe to use 
m the plate holder with the ordinary photo- 
graphic emulsions, but which, when used 
with the infra-red plate and exposed to 
light, will cause fogging of the plate Day- 
light or the light from an incandescent 
tungsten bulb is then directed through the 
filter m the window of the box for eight 
seconds The loading of the box and de- 
x elopment of the plate are done in total 
darkness Infra-red materials and meth- 
ods are discussed by the author m detail in 
three previous publications (Massopust 1, 
2, and 3) 

Observations — Upon de\ elopment the re- 




, . . . >„i„ n under the same conditions 

F^esffnd 3 bm explXolh e £e°ntg^> and to light simultaneous^ for 8 

4 C r and then a print 
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Tig 0 (upper left) Infra red photograph of a frog i no snmo , 

was used Exposure time 10 seconds Contact prrnt 6 c same photographic technic 

Tig 7 (upper right) Roentgenogram of a frog taken imrtor ,t,„ 

Figure 0 Contact print S aKe undcr the same conditions as 

Fig S (lower left ) Infra red roentgen photograph of a fm, D „ , 
conditions as Figures 0 and 7 but exposed to the roentgen ra\ nn^l 1 k f n , “ nder the same 
for 10 seconds Contact print tgen ra> and to hght simultaneous^ 

Fig 0 ( lower right) The negative used in Fimiro c ■ 

print made Figure S was rephotographed and then a 


666 


RADIOLOGY 


suiting image shows all of the detail of that 
side of the moth which is in contact with 
the emulsion of the plate and directed 
away from the source of radiation passing 
through the filter (Fig 2) It is to be noted 
that there is also evidence of some penetra- 
tion as seen m the regions where the wings 
of the moth overlap 

Figure 3 is a roentgenogram of the moth 
placed m the same position on the plate as 
that shown m Figure 2 Due to lack of 
density in the wings, no image of the wings 
is obtained with the ordinary roentgen 
apparatus Thus, only the image of the 
body of the moth is recorded on the plate 

Figure 4 is obtamed by placing the moth 
m the same position on the plate as in 
Figures 2 and 3 Light from an mean- 
descent tungsten bulb, and the roentgen 
ray is directed through the filter simul- 
taneously The result is a simultaneous 
mfra-red roentgen photograph Figures 2, 
3, and 4 are contact prints made from the 
original plates In Figure 5 the plate used 
m Figure 4 was rephotographed and then a 
print made 

Figures 6, 7, 8, and 9 demonstrate the 
infra-red roentgen effect obtained m the 
frog 

In attempting to explain this photo- 
graphic phenomenon it is interesting to 
note the following observations 

An invisible ray (mfra-red) which passes 


through an opaque filter possesses proper- 
ties of both penetration and reflection 
Intense heat from a hot plate when used 
mstead of ordinary hght does not activate 
the emulsion 

When a sheet of paper is interposed be- 
tween the emulsion and the object the 
same effect is obtained with a longer ex- 
posure time This experiment apparently 
eliminates the factor of pressure as being 
the cause of these effects 
Various effects of organic material to- 
gether with a brief discussion of the physics 
involved m this problem, are discussed in a 
paper now m preparation 

CONCLUSIONS 

With the use of the mfra-red plate in 
conjunction with a material which filters 
out all of the visible spectrum but which is 
very permeable to the mfra-red wave 
length sensitivity of the infra-red plate, 
simultaneous mfra-red roentgen photo- 
graphs can be made 
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ROENTGEN ASPECTS OF CONGENITAL APLASIA OF LUNG 

By JOSEPH F ELWARD, M D , Washington, D C 


^=HIS exceedingly rare condition has 

been variously designated as agenesis 
' of high or low degree, aplasia, absence 
or defect in whole or in part of either lung, 
the choice of a descriptive term having 
depended largely upon whether or not a 
rudimentary bronchus or aplastic lung 
could be demonstrated Accordingly, m 
1912, Schneider (1) proposed a classifica- 
tion of pulmonary anomalies of this type 
upon that basis 

Although it occurs most commonly m 
newborn infants, many of them non- viable, 
since duration of life is in such case very 
brief, the anomaly has been encountered m 
individuals ranging m age from eight to 
seventy years In fact, Heerup (2), in 
1927, reported a case m a woman of 72, 
believed to have been the oldest patient 
with the condition thus far observed The 
left side especially is affected, accordmg to 
an analysis of 22 cases conducted by Levy 
(3), in the proportion of approximately 
two to one, a preference which cannot be 
accounted for on anatomical grounds 
Except for one instance of bilateral absence 
of the lungs m a fetus of eight months, 
reported in 1893 by Schmit (4), m all 
cases only one side has been affected 
Apparently the anomaly displays no pre- 
dilection for either sex In 10 cases of a 
total of 24 collected by Frnner (5) in 1932, 
there was complete absence of one lung and 
every trace of bronchus on the defective 
side, while m seven other cases there was 
no sign of a lung but there was a rudimen- 
tary bronchus, the latter terminating in a 
small nodule regarded as an undeveloped 
lung m three instances Four cases pre- 
sented nodules resembling embryonal pul- 
monary tissue On rare occasions re- 
corded by other observers the lung ap- 
peared rudimentary in the extreme, some- 
times varying in size from a millet seed to a 
buckshot 

Interference with the blood supply m 


early embryonal life seems to have been 
assumed as the underlying cause of the 
anomaly m the majority of cases thus far 
reported m the literature Hypoplasia 
due to fetal atelectasis has been advanced 
as a tentative etiological hypothesis by 
certain investigators Encroachment by 
an enlarged thymus gland m the earliest 
embryonal stage, with consequent con- 
striction of the anterior abdommal cavity, 
has been suggested by others as a possibly 
important factor m the etiology of the 
condition 

While a clinical diagnosis mtra mtain of 
the absence of a lung is regarded as possible 
by some writers, among them Meyer (6), 
who, m 1910, reported his observations on 
an apparent case of aplasia of the left lung 
m a man of 27, m which the clinical diag- 
nosis is said to have been confirmed by 
roentgen-ray examination, thus far there 
seems to have been no evidence of proof of 
a cluneal diagnosis by subsequent autopsy 
As Ellis (7) points out, compensatory en- 
largement of the existing lung appears to 
indicate the presence of pulmonary tissue 
with its physical signs on the side of the 
absent organ, thus affording no suggestion 
to the clinician of the lack of an entire lung 
Moreover, the extreme rarity of the condi- 
tion renders its cluneal recognition im- 
probable In all of the 19 cases assembled 
by Ellis, the chest appeared symmetrical 
externally, the opposite lung, heart, or fluid 
replacing the missing organ, while in one 
case part of the intestines was found in the 
thorax 

Recorded instances of attempts at roent- 
gen-ray diagnosis intro, vito/n are compara- 
tively rare Meyer (6) and Chilaiditi (8), 
m 1910, reported tentative radiological 
diagnoses of pulmonary aplasia in living 
subjects Bonmger (9,10) subsequently 
presented roentgenologic evidence of con- 
genital absence of the lung m two live 
males, aged 37 and 27, respectively 
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Gilkey (11), in 1928, and De Tom (12), m 
1934, reported cases of absence of the right 
lung m a male and m a female child, aged 
six and four months, respectively, in both 
of which the roentgen-ray diagnosis was 
confirmed at autopsy 

Acquired aplasia should be carefully 
differentiated clinically from congenital 
aplasia, the thorax usually exhibiting a 
sunken aspect m the former, while m the 
latter the other lung generally hyper- 
trophies and prevents sinking, the chest, 
therefore, remaining symmetrical Pul- 
monary aplasia should likewise be differ- 
entiated roentgenologically from postnatal 
(partial) atelectasis and also from atresia 

In all cases of congenital absence of the 
lung thus far described, autopsy has re- 
vealed (a) hypertrophy (emphysema 3 ) of 
the other lung, ( b ) absence of hypertrophy 
of the right heart, (c) malformation of the 
cartilaginous skeleton of the trachea, and 
(d) other abnormalities (for example, 
auricular appendices, absence or mal- 
development of pulmonary vessels, alobu- 
lar and multilobular lung on the opposite 
unaffected side, respective dextrocardia or 
simstrocardia, el cetera ) 

The following case from the author’s 
own practice forms an additional contribu- 
tion to the relatively small group in which 
the radiological diagnosis was substantially 
confirmed at autopsy 

HISTORY OF CASE 

A white male patient, aged 43, was first 
seen on Oct 17, 1934, with a concur- 
rent history of paroxysms of dyspnea 
of from 20 to 30 minutes’ duration for 
one week previously, these gradually in- 
creasing m seventy up to the time of ad- 
mission There was a past personal his- 
tory of pneumonia of two weeks’ duration 
some nine months previously, mild asth- 
matic attacks of from two to three days in 
length shortly thereafter and again about 
five months later, a wheezing type of 
respiration ever since the pneumonia, and 
a particularly severe attack of dyspnea 
two months poor to admission, also a 


more remote history of occasional violent 
cough dating back ten years Inquiry 
into the patient’s family history elicited 
the information that physicians had re- 
peatedly told his mother (who died of 
pulmonary tuberculosis) that he would not 
grow up on account of the condition of his 
lungs 

Physical examination revealed a moder- 
ately well developed, fairly well nourished 
white man Examination of eyes, ears, 
nose, and mouth proved negative The 
chest appeared fairly well developed, with 
a marked lag of the left side from apex to 
base of lung There was no bulging or 
retractions of interspaces, and no friction 
rub over either side Vocal fremitus was 
increased over the left side from the base 
to approximately the third rib above On 
inspiration and expiration marked rhon 
chial fremitus was felt posteriorly between 
the thnd and fourth nbs near the spme, 
while vocal fremitus was increased above 
normal throughout the right chest On 
percussion, the left lung presented mark- 
edly decreased resonance (almost flatness) 
between the fourth and eighth nbs, both 
anteriorly and posteriorly There was 
normal or slightly increased resonance on 
the left side from the apex to about the 
third nb The nght chest presented a 
normal percussion note throughout 
Breath sounds were not heard over the left 
chest, either antenorly or postenorly, 
from base to apex, on account of loud ad- 
ventitious sounds Voice sounds were 
diminished over the left chest, but were 
normal on the nght side Breath sounds 
were bronchial and bronehovesieular at the 
apex and extreme base of the nght lung, 
while loud gurgling rhles and wheezing 
rhonchial breathing were heard over the 
left chest, and moist rhles over the greater 
part of the nght chest, antenorly and pos- 
tenorly Examination of the heart re- 
vealed an irregular apex beat lying past 
the left antenor axillary border about 
three centimeters past the antenor axillary 
lme There was no fnction rub on palpa- 
tion The heart was markedly displaced 
to the left side, its nght border beginning 
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at the left side of the sternum and the left lapsed, but was evidently patent below its 
border extending from two to three centi- mouth, some thick, glue-like, non-cultur- 
meters past the anterior axillary line able secretion having been aspirated there- 



Fig 1 Case 1 


Sounds were of fair muscular quality and 
irregular No murmurs were audible on 
account of adventitious sounds from the 
chest Examination of the abdominal 
organs and the extremities proved negative 
Bronchoscopic examination disclosed 
marked thickening of the right vocal cord, 
with normal movement of both cords 
The trachea was deviated to the left and 
iery narrow, hardly admitting an S 
mm bronchoscope The tracheal mucous 
membrane u as markedly injected There 
uas a small amount of mucopus in the 
trachea The mouth of the left main 
bronchus appeared dosed as though col- 


from On reinsertion of the bronchoscope 
five minutes after its removal for relief of 
cyanosis, a little more thick secretion ivas 
aspirated 

A tentative diagnosis of atelectasis of the 
left lung, stenosis of the entrance to the 
left mam bronchus, left denation of the 
trachea, mucopurulent tracheobronchitis, 
and malignancy of the left lung was re- 
corded Follomng a second broncho- 
scopic examination two days later, with 
essentially the same result, but with ap- 
pearance of a tumor mass pushmg against 
the wall and causing partial closure of the 
slit-like opening of the left bronchus, a 
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Gilkey (11), m 192S, and De Tom (12), m 
1934, reported eases of absence of the right 
lung in a male and m a female child, aged 
six and four months, respectively, in both 
of which the roentgen-ray diagnosis was 
confirmed at autopsy 

Acquired aplasia should be carefully 
differentiated clinically from congemtal 
aplasia, the thorax usually exhibiting a 
sunken aspect in the former, while in the 
latter the other lung generally hyper- 
trophies and prevents sinking, the chest, 
therefore, remaining symmetrical Pul- 
monary aplasia should likewise be differ- 
entiated roentgenologically from postnatal 
(partial) atelectasis and also from atresia 

In all cases of congenital absence of the 
lung thus far described, autopsy has re- 
vealed (a) hypertrophy (emphysema ’) of 
the other lung, ( b ) absence of hypertrophy 
of the right heart, (c) malformation of the 
cartilaginous skeleton of the trachea, and 
( d ) other abnormalities (for example, 
auricular appendices, absence or mal- 
development of pulmonary vessels, alobu- 
lar and multilobular lung on the opposite 
unaffected side, respective dextrocardia or 
smistrocardia, et cetera ) 

The following case from the author’s 
own practice forms an additional contribu- 
tion to the relatively small group in which 
the radiological diagnosis was substantially 
confirmed at autopsy 

HISTORY OF CASE 

A white male patient, aged 43, was first 
seen on Oct 17, 1934, with a concur- 
rent history of paroxysms of dyspnea 
of from 20 to 30 minutes’ duration for 
one week previously, these gradually in- 
creasing in seventy up to the time of ad- 
mission There was a past personal his- 
tory of pneumonia of two weeks’ duration 
some nine months previously, mild asth- 
matic attacks of from two to three days in 
length shortly thereafter and again about 
five months later, a wheezing type of 
respiration ever since the pneumonia, and 
a particularly severe attack of dyspnea 
two months pnor to admission, also a 


more remote history of occasional violent 
cough dating back ten years Inquiry 
mto the patient’s family history elicited 
the information that physicians had re 
peatedly told his mother (who died of 
pulmonary^ tuberculosis) that he would not 
grow up on account of the condition of his 
lungs 

Physical examination revealed a moder- 
ately well developed, fairly well nounshed 
white man Examination of eyes, ears, 
nose, and mouth proved negative The 
chest appeared fairly well developed, with 
a marked lag of the left side from apex to 
base of lung There was no bulging or 
retractions of interspaces, and no fnction 
rub over either side Vocal fremitus was 
increased over the left side from the base 
to approximately the third nb above On 
inspiration and expiration marked rhon- 
chial fremitus was felt posteriorly between 
the third and fourth ribs near the spme, 
while vocal fremitus was increased aboie 
normal throughout the right chest On 
percussion, the left lung presented mark- 
edly decreased resonance (almost flatness) 
between the fourth and eighth nbs, both 
anteriorly and posteriorly There was 
normal or slightly increased resonance on 
the left side from the apex to about the 
third nb The nght chest presented a 
normal percussion note throughout 
Breath sounds were not heard over the left 
chest, either antenorly or postenorly, 
from base to apex, on account of loud ad- 
ventitious sounds Voice sounds were 
diminished over the left chest, but were 
normal on the nght side Breath sounds 
were bronchial and bronchovesicular at the 
apex and extreme base of the nght lung, 
while loud gurgling rhles and wheezing 
rhonchial breathing were heard over the 
left chest, and moist r&les over the greater 
part of the nght chest, antenorly and pos- 
tenorly Examination of the heart re- 
vealed an irregular apex beat lying past 
the left antenor axillary border about 
three centimeters past the antenor axillary 
hne There was no fnction rub on palpa- 
tion The heart was markedly displaced 
to the left side, its nght border beginning 
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and fluid roentgenographically is not diffi- 
cult Clinically, however, the physical 
findings are the same, that is, absence of 
resonance and breath sounds over the 
affected area Pleural puncture yields 
fluid in cases with effusion, high mano- 
metnc readings in atelectasis, and no 
readings at all in cases of thickened pleura 
(Dubrow, 14) 

The roentgen signs in pulmonary aplasia 
are symmetrical thorax, the intercostal 
spaces not being narrowed The un- 
affected lung may be compensatonly hy- 
pertrophied (emphysema) and herniated 
through the mediastinum, which will ex- 
plain the physical signs of normal lung 
usually found m the upper portion of the 
affected side and also the radiolucency m 
the same location The roentgen diag- 
nosis, if made at all, must be made by the 
elimination of all conditions noted as 
causes of the roentgen findings simulating 
the classic picture of atelectasis, and the 
positive signs listed under pulmonary 
aplasia 

1720 Eye St , N W 
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supplementary diagnosis of mediastinal 
tumor was made 

Roentgen examination on the same day 
led to a radiological diagnosis of atelectasis 
(so-called massive collapse) of the left lung, 
pneumonia of the upper lobe of the right 
lung, and old fibrosis with calcification 
throughout the right lung At the same 
time a clinical diagnosis of massive col- 
lapse of the left lung was made 

The patient died on his third day of 
observation Autopsy revealed apparent 
normal general relationships of the ab- 
dominal viscera In the thorax, however, 
the heart filled practically the entire left 
pleural cavity, the lung on this side being 
only rudimentary m character, reduced m 
size to a small fibrotic mass firmly adherent 
to the posterior chest wall m the midlme 
region It was delivered with difficulty, 
measured three inches m length, one and a 
half inches m width, and one inch in thick- 
ness, and on palpation proved definitely 
fibrotic without evidence of air-beanng 
parenchyma The bronchi, incarcerated 
in a mass of adhesions, suggested the so- 
called “bag of worms” beneath the pleural 
coat The left bronchus was slightly 
reduced m caliber, measuring 1 cm m 
diameter at the hilus, with a definite kink 
1 5 cm distal to the bifurcation, and pos- 
terior thereto a dilatation filled with a vis- 


pensatory hypertrophy of the right lung 
with passive congestion and edema, hyper- 
trophy and dilatation of the heart with 
hydropencardium , bilateral fibrous pleu- 
ntis, congemtal elongation of the left 
auricular appendix with thrombosis, 
marked passive congestion of the gastro- 
intestinal tract, incipient passive conges- 
tion of the liver, chrome interstitial 
splenitis , passive congestion of the kidney 
(left) , with infarction 
The antemortem diagnosis of congenital 
aplasia of a lung is difficult The simi- 
larity of the roentgenographic evidence in 
aplasia and atelectasis is marked For 
this reason the roentgen findings m these 
conditions may be summarized as follows 
In atelectasis there will be a sharply de- 
fined area of density corresponding to the 
lobe or lobes involved The diaphragm on 
the affected side will be high and fixed 
The heart and mediastinum will be dis- 
placed to the affected side It should be 
remembered, however, that the following 
conditions may also produce this phe- 
nomenon 

1 Croupous pneumonia of an enUre lung 

2 Unilateral tuberculosis with fibrosis and pleural 

thickening 

3 Unilateral pleural effusion when the mediastinum is 

fixed 

4 Thickened pleura and stiffened mediastinum fol 

lowing the use of gomenol m oleothorax 


cid, mucopurulent plug, the bronchus 
extending into the lung for a short distance, 
and ending abruptly m a senes of small, 
sclerotic, partially occluded terminal 
branches The left pulmonary artery was 
markedly diminished m size, measuring 
5 cm at its entrance mto the lung There 
was no evidence of tuberculosis, infarction, 
or neoplastic change The nght lung was 
markedly hypertrophic and filled the 
pleural canty completely, extending over 
the mediastinum, covering the heart, and 
protruding for a short distance mto the 
left pleural cavity The heart was mark- 
edly enlarged and pushed considerably 
toward the left as already described 

Anatomical Diagnoses -Hypertensive 
heart disease with congemtal aplasia of the 
left pulmonary artery and left lung, eom- 


In atelectasis there are also narrowings 
of the intercostal spaces on the affected 
side (asymmetrical thorax) and compensa- 
tory emphysema of the unaffected lung 
The atelectatic shadow brightens and in- 
creases in size on forced expiration and de- 
creases in size on forced inspiration 
(Kreutzfuchs’ phenomenon) in the upright 
position Basal atelectatic shadows also 
brighten on forced expiration m studies 
made with the patient lying on the un- 
affected side 

Large areas of atelectasis frequently 
occur in chronic lung disease, Korol (13) 
reporting cases of carcinoma of bronchus, 
interlobar effusion, pulmonary abscess, 
aortic aneurism, and bronchiectasis m 
which atelectasis occurred Usually the 
differential diagnosis between atelectasis 
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and fluid roentgenographically is not diffi- 
cult Clinically, however, the physical 
findings are the same, that is, absence of 
resonance and breath sounds over the 
affected area Pleural puncture yields 
fluid in cases with effusion, high mano- 
metnc readings in atelectasis, and no 
readings at all in cases of thickened pleura 
(Dubrow, 14) 

The roentgen signs m pulmonary aplasia 
are symmetrical thorax, the intercostal 
spaces not being narrowed The un- 
affected lung may be compensatonly hy- 
pertrophied (emphysema) and herniated 
through the mediastinum, which will ex- 
plain the physical signs of normal lung 
usually found in the upper portion of the 
affected side and also the radiolucency in 
the same location The roentgen diag- 
nosis, if made at all, must be made by the 
elimination of all conditions noted as 
causes of the roentgen findings simulating 
the classic picture of atelectasis, and the 
positive signs listed under pulmonary 
aplasia 

1726 Eye St, N W 
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A CARBOHYDRATE MEAL INSTEAD OF THE FAT MEAL 
IN CHOLECYSTOGRAPHY 

By J L KESTEL, M D , Waterloo, Io'iva 


NTONUCCI (1), in 1933 reported 
the so-called rapid method of chole- 
cystography, accelerated by the ad- 
ministration of glucose and insulin with the 
tetraiodophenolphthalem By this method, 
concentrated gall-bladder shadows were 
obtained in two or three hours In 100 of 
Antonucci’s cases that had subsequent op- 
erative control, Zappala (2) reported no 
errors Biedermann and Becher (3) re- 
ported good shadows in two or three hours 
when 75 grams of glucose were gn en orally 


advantages, procedures to improve the 
quality of the cholecystograph were at- 
tempted 

In several instances when relatively faint 
shadows were obtamed, the patients were 
given a carbohydrate meal instead of the 
customar y fat meal Two hours later, a 
slightly smaller, but considerably denser 
gall-bladder shadow was obtamed in each 
instance This procedure was then adopted 
as a routine to replace the fat meal In 14 
of 30 cases, a heavier, smaller shadou nas 




Fig l-A 
Fig 1-5 


Fig 1 -A F‘S 

Case 1 Radiograph after two-dose oral administration . . 

Case 1 Gall bladder reduced m size and intensified two hours after carbohydrate meal 


45 minutes before the intravenous adminis- 
tration of the dye However, Tu-Shan 
Jung and Sherwood Moore (4) failed to ob- 
tain shadows more rapidly, or to improve 
the quality of the cholecystograph by the 
oral administration of glucose Dye reten- 
tion was invariably reduced and the reac- 
tlon of the patient to the dye was mini- 
mized As the dye left the blood stream 
more rapidly, it seems strange that neither 
earlier nor better shadows were obtamed 
Believing that glucose must have some 
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obtamed after the carbohydrate meal In 
cases the shadow was as intense, al- 
though reduced m size (Considering that 
the volume of the gall bladder was reduced 
and the relative concentration of the dye 
higher, negative shadows surrounded by 
this medium would be more clearly visible ) 
Of the remaining eight cases, two shoved 
little change m the shadow, in three it was 
smaller and fafnter, and m the remaining 
three it had disappeared complete^ In 
one instance, a shadow nas visualized after 


rig z A 


F.g 2-3 C®sc 2 ^S5^ l ^ I ^^ m,Str “ t,0n 


the carbohydrate meal when it had not 
been present before 

While the results ha\e not been per- 
fectly uniform, it is certain that the proce- 
dure has advantages oxer the radiograph 
after a fatty meal The value of the empty- 
ing rate of the gall bladder is questionable 
Tetraiodophenolphthalein leaves by the 
same channel through which it entered 
namely, the cystic duct (No shadow 
is obtained if any portion of the com- 
mon duct is occluded) It cannot be 
compared to the value of determining the 
emptying time of the stomach It might 
be considered an index of the contractility 
of the gall-bladder wall, but if the gall 
Madder is capable of producing a concen- 
trated shadow, its walls cannot be sen 
ously diseased Usuall } the carbohydrate 
meal is also followed by some reduction m 
size of the ongmal shadow With the 
smaller shadow of relatively increased den- 

miriit S hTrf S W ° thCr negatne shadows 
might be discovered when overlooked m 

the ongmal radiograph In this way nbas 
an advantage over J , aas 

with the dye S'™* ^^ydrates 


The following routine has been adopt 
for the average weight mdividual a m< 
at noon devoid of fats is followed in 
minutes by two and one-half grams of dj 

SgeIvTf? h T 1 J 11 C 30 P M ' c « 

bv nln / r h ^ drateS ’ 15 ^ aU1 
} two and one-half grams of dye Frt 

juices are allowed dunng the first ho- 

after either administration of the dye T1 

first radiograph is taken the follows 

hj^drat^meal^ 0 1S fo ^ lowe£ ^ a carbi 
, at ® meaI This meal consists of t« 

° f ‘«st w,th jam or jelly a etas 

a,ld '- ,lllfr to °r coffee wit 

last "O-W* ■ 

ra^ s trS‘ d ~ 

after the intravenous P + repeated 
dve A second^? admailstra tion of the 

t »0 houm atter a cS / ^ tak “ 
there !s am . "fj? carbohydrate meal J( 

J < J uestl °o of slight motion m a 


A CARBOHYDRATE MEAL INSTEAD OF THE FAT MEAL 
IN CHOLECYSTOGRAPHY 

By J L KESTEL, M D , Waterloo, Io’iva 


NTOKUCCI (1), in 1933, reported 
the so-called rapid method of chole- 
cystography, accelerated by the ad- 
ministration of glucose and insulin with the 
tetraiodophenolphthalem By this method, 
concentrated gall-bladder shadows were 
obtained m two or three hours In 100 of 
Antonucci's cases that had subsequent op- 
erative control, Zappala (2) reported no 
errors Biedermann and Becher (3) re- 
ported good shadows m two or three hours 
when 75 grams of glucose were given orally 



advantages, procedures to improie the 
quality of the choleeystograph were at- 
tempted 

In several instances when relatively faint 
shadows were obtamed, the patients were 
given a carbohydrate meal instead of the 
customary fat meal Two hours later, a 
slightly smaller, but considerably denser 
gall-bladder shadow was obtamed in each 
instance This procedure was then adopted 
as a routine to replace the fat meal In 14 
of 30 cases, a heavier, smaller shadow was 



Fig 1 A Fig 1 £ 

Fig 1 A Case 1 Radiograph after two-dose oral administration ... i 

Fig 1-5 Case 1 Gall bladder reduced tn size and intensified two hours after carbohydrate meat 


45 minutes before the intravenous adminis- 
tration of the dye However, Tu-Shan 
Jung and Sherwood Moore (4) failed to ob- 
tain shadows more rapidly, or to improve 
the quality of the choleeystograph by the 
oral administration of glucose Dye reten- 
tion was invariably reduced and the reac- 
ts of the patient to the dye was mini- 
mized As the dye left the blood stream 
more rapidly, it seems strange that neither 
“ lieI nor better shadows were obtamed 
iSevmg that glucose must have some 


obtamed after the carbohydrate meal In 
eight cases the shadow was as intense al- 
though reduced m size (Considering that 
the volume of the gall bladder was reduced 
and the relative concentration of the dye 
higher, negative shadows surrounded by 
this medium would be more clearly visible ) 
Of the remaining eight cases, two showed 
little change in the shadow, in three it was 
smaller and fainter, and in the remaining 
three it had disappeared completely In 
one instance, a shadow was visualized after 


KOHLER'S METATARSAL DISEASE 

WITH A CASE REPORT 

By STAKELY HATCHETTE, M D , Lake Charles , La 


OHLER’S disease of the metatarsal is 
a condition which most commonly 
affects the second toe and its meta- 
tarsal, though it may rarely affect the 
other toes and their respective metatarsals 
According to Kohler, 1 it is characterized 
by the following 

(1) A change in the shadow contour of 
the articular surface of the proximal head 
of the proximal phalanx, as seen in antero- 
posterior or postero-antenor views In 
normal bones the contour is that of a regu- 
lar arch, while in Kohler’s disease the con- 
tour is somewhat irregularly extended, and 
in many cases is approximately S-shaped 

(2) The articular fissure is usually 
broader than normal, which is helpful m 
distinguishing it from an arthritis, for in an 
arthritis (except those with effusions) the 
total changes are considerable and are al- 
ways accompanied by a narrowing of the 
articular fissure, resulting from erosion or 
shrinkage of the articular cartilage 

(3) The articular fissure is not only 
wider and deeper than normal, but shows 
considerable variation and is broadened 
irregularly, the lateral half of the fissure 
often being as much as twice the length of 
the medial half 

(4) The articular head of the metatarsal 


It is a peculiarity of this condition that 
only the distal thud of the head shows this 
apparent shortening, as a consequence of 
which, the whole metatarsal shows a short- 
ening In some cases the head of the meta- 
tarsal has the appearance of the articular 
portion havmg been pressed m and then 
separated, so that it is conceivable that it 
might be mistaken for a fracture 

(7) In all pronounced cases of this con- 
dition there is a distinct alteration of the 
entire distal half of the metatarsal This is 
manifested by the circumference of the 
bone beginning to increase at about the 
middle of the shaft and showing a gradual 
accentuation of this phenomenon out to the 
distal end, so that there is no indication of 
a neck, and the distal half of the bone bears 
a strong resemblance to the proximal half 
in form and size Both the marrow canty 
and the cortex of the bone become broader 
as the distal end of the bone is approached, 
though the cortex becomes reduced to nor- 
mal size at the head A feature which dis- 
tinguishes this condition from osteomye- 
litis and spma ventosa is the gradual and 
uniform increase of the bone distally, and 
the fact that the structure of the spongiosa 
is apparently regular and definite as far as 
the articular cap 



loses its rounded shape, recent cases 
show only more or less flattening, while 
long-standmg cases show irregular rounded 
protuberances of the head separated by in- 
tervening defects 

(5) In long-standmg cases with marked 
changes there is a shadow of the density of 
bone, circular m shape and extending from 
the lateral aspect of the articular fissure out 
into the soft tissues 

(6) The distal thud of the head of the 
metatarsal shows a definite shortening as if 
the articular cap were being compressed 


> Kfllilcr Alban Rocntgcnolog\ 
S. Co New York 1931 
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Kohler reports that about one hundred 
cases of this condition were obtained by 
him from the literature and private com- 
munications up to August, 1927, and while 
this does not permit the classification of 
this disease as being rare, yet it is relatively 
uncommon He states that in a senes of 
ten cases the second metatarsal alone was 
affected m nine, and the thud metatarsal 
alone or along with the second metatarsal 
was affected in one In two of these cases 
both feet were affected The age incidence 

stamTtbV 0 4S yearS m hls senes ’ and 
states that m cases over 18 years of age the 

condition is ne\ er recent, but usually ongi- 
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radiograph, it is repeated In the small 
number of cases examined by this method, 
no errors have been detected 

It was thought that perhaps the carbo- 
hydrate meal had advantages over glucose 
alone The galactose tolerance test is more 
reliable in the determination of the liver 
function than the glucose curve The 
variety of monosacchands formed in the 
metabolism of such a meal might have a 
more stimulating effect upon the liver 


Glucose could, in part at least, be utilized 
directly by the tissues In a few cases tried 
with glucose, however, the results were 
practically the same 
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of the patient putting on his shoes, and 
every night when the shoes were removed 
On each occasion the pain has lasted for 


tive of such The Kahn and Wassermann 
tests were negative He was not able to 
recall just when he first noted pain in his 



Fig 2 Showing an oblique view of the left second metatarsal and a lateral view 
of the same bone In the lateral view, the bony overgrowth at the distal head is 
seen to be the cause of the swelling on the dorsum of the foot 


approximately half an hour, at the end of 
which tune he has been comparatively 
comfortable He has also suffered great 
discomfort and pain when he has attempted 
to walk any distance, and has had to quit 
several jobs that have requued his stand- 
ing on his feet for any length of time He 
has just recently returned home from an 
attempted enlistment m the Navy, having 
been rejected at the recruiting center as 
“physically unfit because of a painful foot ” 
The family history was unimportant 
His past history included the usual diseases 
of childhood, such as measles, whoopmg 
cough, chicken pox, etc , but nothmg at all 
unusual m this lme He denied venereal 
disease, and there was no evidence sugges- 


left foot, but stated that it must have been 
when he was about fourteen years old 
The only cause to which he could attribute 
it was having stuck a splinter in the bot- 
tom of his foot when he was about six years 
old, but he stated that the splinter did not 
go in deeply and that it was removed by a 
physician without any trouble From the 
tune he first noted the pain until the pres- 
ent, it had been gradually getting worse, so 
that while in the past, he has had jobs such 
as delivering handbills, clerking in small 
grocery stores, etc , he stated that he is no 
longer able to hold any job requiring walk- 
ing or standing for long at a time When 
he was IS years old he noticed for the first 
tune that there was a hard swelling begin- 




nates in the growing period and passes un- 
noticed until examined Over two-thirds 
of all cases occur m patients from 10 to IS 


foot m the region of the second metatarso- 
phalangeal joint and tenderness on pres- 
sure This tenderness is usually present on 



Fig 1 Showing the normal second metatarsal of the right foot as compared to 
the pathologic condition involving the second metatarsal of the left foot 


years of age, and the condition is four times 
as common in females as m males It is 
twice as common in the nght foot as m the 
left 

Clinically, the condition is manifested by 
pain m the region of the second metatarso- 
phalangeal joint This is particularly 
noted on application of pressure to the foot, 
or removal of pressure The effects upon 
the gait are such that the patient refrains 
from using the foot any more than is neces- 
sary Objective symptoms consist of swell- 
ing of the soft tissues on the dorsum of the 


both dorsal and volar aspects, though maj 
be dorsal or only volar Pam on motion is 
less common There is no redness or fever 
connected with the swelling, and no pro- 
nounced signs of inflammation are present 

HISTOR1 OF CASE 

A J B , aged 21 years, white male, un- 
employed at this time, complained of pain, 
varying from se\ ere to dull on different 
occasions, at the second metatarso-phalan- 
geal junction of the left foot The pain 
was brought on e\ er} morning as a result 


SOME PHYSICAL ASPECTS OF THE 650 KV CONSTANT POTENTIAL X-RAY 
APPARATUS AT THE LINCOLN GENERAL HOSPITAL 

By T R FOLSOM, M S , Memorial Hospital, New York City 

Formerly Physicist, Lincoln General Cancer Clinic, Lincoln, Nebraska 


==HE 050 kv constant potential x-ray 
apparatus, installed at the Lincoln 
General Hospital m September, 1933, 
has given daily service m cancer therapy 
since that time The equipment has many 
unique features, and has undergone set eral 
alterations toward the end of clinical con- 


tical, end grounded porcelam tube similar 
to the original Launtsen design A seven- 
stage rectifier assembly supplies the con- 
stant potential applied to the tube The 
anode is of the multiple portal style and is 
at ground potential and shielded with one 
inch of lead 



F ie 1 General view of high voltage equipment with porcelain tube in back- 
ground 


venience and reliable and economical 
maintenance A description of the equip- 
ment as it now stands, and a discussion of 
some of its output characteristics and sin- 
gularities of operation might be of interest 
to others m the same field 
TTi c equipment 1 includes a nine-foot ver- 
* Manufactured b\ the Ketlej Koctt Co 


INSTALLATION LAYOUT 

The equipment is housed in an especially 
built wing of the Lincoln General Hospital 
A view of the transformer room, the floor 
of which is 30 X 30 ft , ceiling 20 ft high, 
is shown m Figure 1 In the left back- 
ground can be seen the leaded roof of the 
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ning on the dorsum of his foot This 
caused pain on pressure, the pain being 
dorso-ventral There has never been any 
redness or local increase in temperature in- 
volving this swelling On removing the 
shoe, the pain immediately began and 
lasted, with gradually diminishing intensity, 
for approximately thirty minutes Move- 
ment of the toe during the painful penod 
did not cause an increase in its intensity, 
and movement of the toe after cessation 
of the pain did not cause the pain to return 

Physical examination of the foot re- 
vealed a moderate swelling m the region of 
the second metatarso-phalangeal jomt, the 
swelling apparently being largely confined 
to the distal end of the metatarsal It did 
not show any redness and was firm on pal- 
pation No local fever was present It 
was painful dorso-ventrally on pressure 
Replacing the shoe resulted m the pain 
commencing again and it lasted for ap- 
proximately the same tune as after removal 
of the shoe 

Radiographic Examination — The right 
foot showed no roentgenologic evidence of 
pathology All of the bones and joints of 
the left foot were normal with the excep- 
tion of the second metatarsal and the proxi- 


mal head of the proximal phalanx of the 
second toe The anteroposterior view 
showed, at the proximal end of the phalanx 
mentioned, an irregularly extended, S- 
shaped articular surface The articular 
fissure was slightly wider than normal 
and showed considerable irregularity and 
broadening, the lateral half of the fissure 
measured 1 3 cm m length, while the me- 
dial half measured 0 9 cm The articular 
head of the metatarsal showed three distinct 
hillocks, separated by intervening defects 
The distal thud of the head of the metatar- 
sal was shortened and appeared as though 
the articular cap had been compressed 
The entue distal half of the metatarsal 
showed an altered appearance manifested 
by a gradually increasing cucumference of 
the bone from the middle of the shaft out 
to the distal end The distal end showed 
no neck at all, it having been obliterated m 
the pathologic process involving the bone 
Both the cortex and the marrow showed 
broadening distally, though the cortex be- 
came reduced to normal size at the head 
The spongiosa was regular as far as the ar- 
ticular cap 

Diagnosis — Kohler’s disease of the left 
second metatarsal 



FOLSOM ROENTGEN-RAY APPARATUS 


681 


four feet from a full-potential electrode of 
similar shape 

It was found that the electrostatic volt- 


was made to the newer Apiezon oil pumps 
The mercury pumps necessitated liquid air 
which cost about one hundred dollars per 



Fig 3 Shielded anode, showing four treatment cones, and the high vacuum 
pumps The cones have transparent end windows which may be rotated about the 
axis of the beam 


meter was unable to detect the ripple in 
potential at 650 kv and 10 ma when the 
usual phase shifting test was made with the 
meter The ripple, which must have been 
less than 0 5 per cent, was unexpectedly 
low but that is understandable when the 
effect of the long cascade of insulating 
transformers is considered The manu- 
facturer’s oscillograms show that each unit 
has a ripple of about 3 per cent on 10 ma 
load, but the various units are supplied 
with alternating current which is progres- 
sively out of phase at each unit because of 
the loose coupling m the transformer wind- 
ings This causes the seven small, out-of- 
phase, 3 per cent ripples to add together 
into a much more smooth constant poten- 
tial 

VACUUM S\ STEM 

After five months of operation with mer- 
cury high vacuum pumps, a conversion 


month, and which had to be shipped from 
several sources up to 200 miles distant 
Delay meant shut-down and contamina- 
tion Dry ice and acetone were found in- 
sufficient as a refrigerant for the traps 
The first Apiezon pumps were built after 
the design of Launtsen and Crane, and 
were found faster for their size than the 
previous mercury pumps These earlier 
pumps were of 6-indi diameter 
However, a peculiar discharge haunted 
the tube at this time, which led to the im- 
plication that the Apiezon oil, used without 
any trap, as Crane and Launtsen used it, 
might be diffusing into the tube m small 
quantities The matter was investigated 
by building a new three-stage oil pump 
which was better cooled, and, in addition, 
a large baffle type of charcoal trap This 
trap could be heated to redness while the 
tube was closed off by a valve and then 
cooled with a water jacket while numDino- 
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treatment room The latter has walls of 
24-inch concrete and is below the earth 
level Its floor space is 14 X 14 ft , and the 
ceiling height is 7 feet The porcelain 



tube, seen in the far background of Figure 
1, is supported by the treatment room ceil- 
ing The leaded steel anode tank, carrying 
the target, the four lead treatment cones, 
and the two high vacuum pumps, extends 
through the treatment room ceiling, as can 
be seen from Figures 2 and 3 The treat- 
ment cones are 47 inches from the floor, 
and give four beams simultaneously of the 
same quality and quantity m the four car- 
dinal directions The patients are raised 
to the cones on hydraulic tables and arm 
chairs 

Through the window on the right of 
Figure 1 can be seen the control room, 
which is m communication with the treat- 
ment room by means of a large periscope m 
the intervening wall 

HIGH VOLTAGE APPARATUS AND CONTROLS 

The seven corona tanks seen m Figure 1 
each contain a 100 kv , 30 ma voltage- 
doubling type of rectifier unit, which units 
are insulated from the ground by porcelain 
tubes of appropriate height, the longest 
being 6 feet They are supplied by a cas- 
cade of seven insulating transformers, also 
contained in the tanks The potential is 
controlled by a tapped-secondary type of 
voltage-regulating transformer supplying 
the power cascade The regulator is oper- 
ated remotely from the control panel 
The filament of the tube is supplied at 
high potential by means of a cascade of six 
insulating transformers contained in the 
slender column in Figure 1 near the tube 
The corona rings seen in the figure and a 
5-inch diameter bus connecting the tube 
were found necessary? to keep the corona 
losses down to about 0 3 ma at 650 kilo- 
volts No visible corona exists except at 
the top of the tube, and there it amounts 
only to a few one-inch-long “whiskers ” 

A 50 cm chromium-plated sphere can be 
seen in Figure 1 , its mate can be lowered 
from the ceiling by a motor-driven lead 
screw controlled on the swatch board On 
the left hand wall can be seen the blades of 
the synchronous electrostatic voltmeter 
and its corona shield The latter is about 
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trode, connected to the mid-potential of the 
rectifier, was installed m the tube This 
screens off bombardment of the steel by the 
full potential discharge and redistributes 
the potential toward a somewhat more 
favorable gradient The cyhnder is rolled 
from ordinary 16-gauge steel and merely 
sand polished and is probably too rough 
In the neighborhood of 700 kv , the dis- 
charge is now about the same as it was for- 
merly at 500 kv and is equally probable 
between the inner and outer fields Focus- 
sing is not difficult with this electrode, a 
cone in the cathode ball contains 1 / i inch 
diameter pancake filament which can be 
adjusted by means of a “sylphon” at the 
top of the tube A focal spot of about 
three centimeters diameter is customary 
It might be pomted out that in case very 
complete x-ray protection is essential in the 
vertical direction, this might be very effec- 
tively obtained by making the cathode wall 
as well as the bottom plate on the mid- 
potential electrode (Fig 2) of the heavy 
tungsten-in-nickel alloy described by Read 
(1) or of other heavy metal Complete pro- 
tection m all directions is more difficult in 
other types of tubes and requnes tons of 
lead on distant walls 

TARGET, FILTERS, AND TREATMENT CONES 

The anode was designed so that four pa- 
tients might be treated simultaneously 
However, the desnabihty of having all four 
beams identical in quahty as well as m in- 
tensity was soon reahzed, and an effort was 
made to accomphsh this As will be seen 
from Figure 2, two of the beams come from 
the face of the 45 ° inclined target and two 
beams must penetrate the target In 
Figure 2 only two beams are shown, one of 
each type, in reality, however, the four 
beams emerge at 45 ° angles from the inter- 
section of the target and the horizontal 
plane Because of this angular penetra- 
tion, the thick gold or tungsten targets and 
their supporting slab of copper and solder 
caused the two target-penetrating beams 
to be heavily, though indeterminately, fil- 
tered To correct this, a thin copper target, 
electroplated with 1 / J00 inch of lead, was 



Fig 4 Showing exaggerated demonstration of 
the use of illumination to outline the treatment 
beam Normally the patient is placed close to 
the cone 


developed and found very satisfactory 
Up to 10 ma at 650 kv could be carried 
continuously on a focal spot of about one 
inch diameter The target is surrounded 
with 1 cm of water held m a 3 mm thick 
aluminum jacket A complete description 
of this use of lead for targets is published 
elsewhere (2) Using this target, with four 
beams filtered with 2 mm of lead, there is a 
quahty difference due to the target filtering 
of about 0 3 mm of lead This was found 
by making complete lead absorption curves 
of all four beams This amount of lead is 
then added to the face beams and the small 
intensity difference is then corrected by add- 
ing copper filters It will be noticed from 
the copper curves shown that very little 
hardening is obtained from copper after the 
beam is thus heavily filtered 

Secondary filters consist of 0 5 mm of 
tin plus at least 0 5 mm of copper, and 3 
mm of celluloid Alummum-lmed lead 
treatment cones, giving a 72 cm treat- 
ment distance, are seen m Figure 3 One- 
inch lead shutters close the beams not m 
use The filters are placed as far as pos- 
sible from the patient (Fig 2) 

ILLUMINATION OF TREATMENT BEAMS 

During the redesigning of the treatment 
cones, a simple scheme for making visible 
the exact course of the treatment beam 
was devised, which later proved extremely 
advantageous to the clinicians Because 
the filters were situated m the throat of the 
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the tube The net result was that no 
change in the discharge was noticed and 
the blame was removed from the oil In 
fact, later investigation showed that the 
tube worked better, as it stood then, with 
a 0 1 micron vacuum rather than still 
lower — say, 0 005 micron It was discov- 
ered that when the tube, operating at full 
potential, was disconnected from the pump-; 
by a valve the stability and freedom from 
discharge current improved as the pressure 
built up This took about 15 minutes and 
was terminated suddenly — a gas rush oc- 
curred when about 0 1 micron pressure was 
reached A needle leak valve was then in- 
stalled for a while to maintain an optimum 
vacuum, but was later discarded when 
changes m the tube electrodes made a 
higher vacuum necessary 

Recently the entire vacuum system was 
rebuilt at the laboratory to incorporate the 
information gamed from experience All 
rubber and wax seals were eliminated and 
replaced with lead gaskets squeezed with 
extra heavy bolts Two small pumps of 
4-inch diameter were placed directly next 
to the tube, as seen in Figure 3 The whole 
system, made of welded steel tubmg, was 
designed m units which might be tested 
with 100 pounds air pressure under water 
at any time in case of a future leak 

The pumps are all shut off after treat- 
ments are concluded for the day and 
turned on an hour before treatments begin 
in the morning If the tube has been 
opened to the air, a good running vacuum 
can be obtained again m less than three 
hours About 300 watts are used by the 
oil pumps which are heated with percolator 


heating elements 

To cut down the pumping-out time, the 
backing-pump system was reduced m 
length and its diameter was increased to 
two inches For the same purpose also the 
second stage pump was made with a di- 
ameter as large as the first stage high speed 
pump The former has a Vs inch orifice 
and the latter a V* inch one Experience 
indicated that the most practical vacuum 
system for a short-gap tube of this type 
- , on the rough 


vacuum and second stage system, and less 
emphasis on the high vacuum pumping 
speed Such a tube gives off very little 
gas when running and requires a relatively 
poor vacuum Cold emission discharge is 
apt to be much more of a limitation than is 
gas discharge The pumps mentioned 
above apparently “take hold” at a pres- 
sure of several millimeters of mercury, a 
distinct convenience when there is such a 
large volume to exhaust 

TUBE DESIGN 

Originally the tube was of the single ac- 
celeration type, the cathode ball being 
about nine inches from the bottom of the 
steel tank seen m Figure 2 At voltages of 
about 500 kv , a rapid succession of quickly 
extinguished discharges took place, the 
frequency of these bursts, but not their 
violence, increased with the voltage At 
600 kv these discharge bursts were so 
rapid that they produced about 5 m.i of 
tube current regardless of the filament cur- 
rent and added to the latter However, no 
electrode damage was ever noticed other 
than a slight “etching effect” on the cath- 
ode ball Changing the shape and condi- 
tion of polish of the cathode had no effect 
on this wild discharge A dummy cathode, 

2 ft shorter, was tested and gave the same 
discharge 

A heavy lead pinhole camera was placed 
so as to view the bottom and sides of the 
anode tank, through a conical hole in the 
lead shield, and several films were exposed 
for about an hour The discharge was 
found to consist of hundreds of tiny bright 
spots on the inside of the steel tank These 
spots moved at random and, what was 
more interesting, had no predominance at 
rough spots where higher field intensities 
would be expected 

As was previously mentioned, this dis- 
charge was discovered to be greatly dimin- 
ished when the pressure was permitted to 
build up to about 0 1 micron The conclu- 
sion drawn was that the discharge was cold 
emission and not gas discharge, and was 
screened or damped by the gas molecules in 
some way Recently a cylindrical elec- 
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Fig 6 Percentage absorption curves for lead Also intensity output and calculated absorption coeffi- 
cients and equivalent wave lengths for various lead filters and voltages between 350 and 650 kilovolts 
Fig 7 Copper absorption curves from constant potentials of from 300 to 650 kv made with open air 
chamber 


ABSORPTION MEASUREMENTS 

Figure 5 shows the absorption in lead of 
x-rays of constant potentials from 350 kv 
to 650 kv as measured by a large open air 
chamber The inserted diagram in Figure 
5 shows the experimental setup A large 
parallel plate open air chamber was used 
whose spacing was 30 cm , the lower, high- 
potential plate was 73 5 cm long and “60 
cm wide The amber-msulated collector 
plate had an effective width of 14 12 cm , 
and extended the full width of the poten- 
tial plate and guard plates Carbonized 
threads, the potential of which was main- 
tained by a resistance divider, were strung 
in levels 2 cm apart from the spacing posts 
on the comers The lower plate was held 
at a potential of about 6,000 volts, which 
was about two times the saturation poten- 
tial found for these intensities 
The ionization current was measured by 
means of a string electrometer and a con- 


denser compensator loaned by Dr L S 
Taylor, of the Bureau of Standards A 
seven-step lea<4i,filter wedge was used di- 
rectly in front of the restricting diaphragm 
and could be shifted at will from a safe dis- 
tance, as could the 4 cm thick shutter 
directly behind the restricting diaphragm 
The tube was maintained at a steady po- 
tential throughout the measurement of the 
complete curve The diaphragms were 
aligned by means of a silk thread, and 
penumbra measurements were made photo- 
graphically As is seen in Figure 5, three 
other rough-collimatmg diaphragms were 
used to restrict all but the collimated 
beam The restricting diaphragm was 4 
cm thick and had a hole tapered 4 degrees 
The beam was taken from the face of the 
lead target, 45 degrees from its plane, and 
had to pass through 3 mm of steel, about 
10 mm of water, and 3 mm of commercial 
aluminum jacket 

In earlier tests it was found that the 
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Fig 5 Absorption in lead of constant potential x raj’s of from 350 to 650 kilovolts Also experimental 
setup for using large open air chamber 


cone and the limiting diaphragms were 
near the patient, it was found that by 
merely placing a 75 watt lamp in front of 
the filters a light beam which coincided 
with the x-ray beam, within a few milli- 
meters, would be projected through the 
transparent celluloid at the end of the cone 
The amount of filtering due to the light 
bulb was considered negligible Figure 4 
shows an exaggerated demonstration of the 
use of this beam with a patient Normally 
the patient is close to the cone, however, 
even then the light beam is of value in out- 
lining the intersection of the \-ray beam 
with irregular surfaces, as found on the 
shoulder It was found that the clinician 
became more conscious of the overlapping 
problem when he actually saw the beam 
projected 


The above scheme was chosen because of 
its simplicity However, it is evident that 
a more precise method for doing the same 
thing, even with closer treatment distances, 
can be devised with the help of a thin 
aluminum mirror placed between the fil- 
ters and the limiting diaphragm at an 
angle of, say, 45 ° from the axis of the beam 
Then if a light source of the same diameter 
as that of the actual focal spot used is 
placed as far from the mirror, say, to one 
side of it, as the focal spot is behind the 
mirror, the hght beam can be made to fol- 
low the x-ray beam with any desired ac- 
curacy The cone must obviously have a 
transparent window, clear celluloid an- 
swers this purpose admirably and also re- 
duces diaphragm secondary scattering if 
made of sufficient thickness 
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TABLE rr — SPHERE GAP CALIBRATION DATA 

(weighted) 25° C , 760 mm one sphere 

GROUNDED 


Gap Distance 

Crest Negative Sparks 

(cm ) 

(tv ) 

5 0 

136 

7 5 

197 

10 0 

200 

12 5 

317 

15 0 

367 

17 5 

411 

20 0 

451 

22 5 

480 

250 

519 

30 0 

573 

35 0 

615 

40 0 

651 

46 0 

681 

60 0 

758 


under consideration by the Committee on. 
Standards of the A I E E of the spark gap 
data of several recent investigators These 
data are considerably different from the 
1928 A I E E standard (5) commonly used 
in the past in this country For example, 
for a gap of 40 cm , the old A I E E data 
give 694 kv crest for either positive or 
negative sparks Meador's more recent 
data give 635 kv negative crest, and the 
above weighted data give 651 kv for the 
same gap 

With the realization that the older 
sphere gap voltage standards for the higher 
voltages are now in a state of revision, the 
above provisional weighting was chosen 
and herewith included The weighted 
points will probably be closer than the old 
points to the finally accepted standard, if a 
consistent standard ever is established 
The measuring of the separate sparking 
distances for positive and negative poten- 
tials, as is implied by the more recent in- 
vestigations, is not satisfactorily explained, 
especially with regard to constant poten- 
tials Unfortunately, the sparking dis- 
tance investigations in the higher voltages 
have all been made with alternating or 
surge potentials 

It seems that at present it is important 
that i oltage data referred to sphere gaps 
should include an adequate description of 
the technic used and the configuration of 
the surroundings Future salvage may 
then be possible 


As seen in Figure 1, the sphere gap used 
was between the ceiling and several high 
potential surfaces The closest conductors 
were about three diameters from the 
-spheres The lower sphere is seven feet 
from the nearest wall and about seven feet 
from the ceiling 

An electrostatic rotary voltmeter was 
built shortly before the absorption meas- 
urements were made with the hope that 
this would solve the voltage problem 
However, the behavior of this meter above 
600 kv was dubious and it was not used as 
a standard This did not prevent its being 
used as a very satisfactory voltage indicat- 
ing device for maintaining constant volt- 
age during long absorption measurement 
readings Surges, load drops, and gas dis- 
charges are immediately indicated by the 
large scale deflections of such a meter, 
which makes it an invaluable aid when a 
tube is operated at near its maximum po- 
tential 

When calibrated at 300 kv against the 
sphere gap, the electrostatic meter followed 
the sphere gap curve within about 2 per 
cent up to 600 kv , but thereafter departed 
erratically This was attributed to space 
charge due to the closeness of the collecting 
vanes to the high potential surfaces There 
was, however, no visible corona near the 
meter 

A very satisfactory agreement between 
the sphere gap data of T R Meador and 
the readings of a rotary voltmeter cali- 
brated at 8,000 volts has been found by 
Henderson, Goss, and Rose (7) However, 
the experience of Tuve and others casts 
senous doubt as to the reliability of such 
electrostatic voltmeters as standards at 
high voltages (6) 

TREATMENT TECHNIC 

The treatment technic adopted made use 
of 20-mmute treatments at the intensity of 
15 r per minute The total customary dose 
to one skin field was from 2,000 to 3,000 r 
Several skin fields were used, usually in ro- 
tation throughout the month-long senes of 
treatments The voltage is maintained 
near 625 kv and the filters, as mentioned 
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large chamber could not be used satisfac- 
torily inside the treatment room The dis- 
tance was too short for proper collimation 
and the scattering from the walls made too 
great a background radiation Even small 
scattering is multiplied several hundred- 
fold relative to the direct beam by such a 
chamber, and any adequate shielding 
around the chamber would weigh tons To 
overcome this difficulty, a 48 cm thick 
concrete wall was drilled and 4 cm thick 
lead plates placed at both ends of the hole 
The beam was restricted by the first dia- 
phragm to fall within the area of these 
plates Furthermore, to prevent scatter- 
ing of the beam after its having passed the 
chamber, a 10 ft long tunnel was provided 
behind the chamber (Fig 5) 

Figure 6 shows the values of Figure 5 m 
percentages to make intensity comparisons 
easier The initial intensities in the ab- 
sorption curves are obviously not the same 
but are shown in the upper inserted dia- 
gram In the latter graph can also be seen 
the r per minute per milliampere intensi- 
ties at 72 cm distance when various lead 
filters are used on voltages from 350 to 650 
kilovolts 

The lower inserted graph is included as a 
convenience to anyone wishing to compare 
the hardness of x-rays for different voltages 
when lead filters of from 1 00 per cent to 5 
per cent transmission are chosen The ab- 
sorption coefficients are taken from the 
slopes of the absorption curves in Figure 5, 
and the monochromatic equivalent wave 
length scale is taken from recent data by 
M T Jones (3) It should be noted that 
these graphs consider beams coming 
directly from the lead filters, without 
any secondary copper or tin filters bemg 
used 

COPPER ABSORPTION CURVES 


Constant 

TABLE I 

Half Value Lay er, 
with Initial 

Half Value Layer, 
with 3 5 mm 

Filtering of 

Copper Extra 

Potential 

Tube Alone 

Filtenng 

(tv) 

(mm ) 

(mm ) 

300 

2 S 

3 7 

350 

33 

43 

400 

38 

4 S 

450 

4 1 

5.2 

500 

44 

54 

550 

4 7 

50 

600 

49 

58 

650 

5 1 

59 

The tube 

wall filtering is estimated to be 


equivalent to 2 5 mm of copper The 
third column is included so that compari- 
son can be made with the constant poten- 
tial half value layers given by A Bouwers 
and J H van der Tuuk (4), who used a 
tube having a 3 mm thick steel wall Their 
data agree well with Column 3 Close 
comparison is not possible, however, since 
in both cases the copper equivalence of the 
initial tube wall filtering is merely esti- 
mated Furthermore, then method of 
measuring voltage is not stated 

Copper is not as desirable as lead for com- 
paring qualities by means of complete ab- 
sorption curves This is especially true 
when an open air chamber is used because 
the very thick filters scatter the beam so as 
to make almost impossible its proper colli- 
mation Furthermore, there seem to be 
no available rehable monochromatic ab- 
sorption coefficient data in the heavily fil- 
tered 600 kv ranges For this reason it is 
not possible to compare accurately the rela- 
tive filtering efficiencies of lead and copper 
in this region However, rough extrapola- 
tions of available data give the advantage 
definitely to the lead, as might be ex-pected 

VOLTAGE MEASUREMENTS 

The 50 cm sphere gap was used as the 
voltage standard in making the absorption 
measurements The calibration data used 


rhe copper absorption curves shown on 
■ure 7 were made in the same manner as 
: lead curves A 300 kv curve is also ai- 
ded The half value layers taken from 

; copper curves are shown m Table I 


are found in Table II 

These data are included here because 
they are, as yet, unpublished data made 
available to us by the electrical measure- 
ments division of the Bureau of Standards 
They consist of a provisional weighting 



A FLUOROSCOPE ATTACHMENT FOR CROSS-SECTION DRAWING AND 
LOCALIZATION, WITH AN ADAPTATION FOR RADIOGRAPHY 

By MARTIN SZABADOS, M D , Brooklyn , N Y 


P ALMIER!, in 1921, described the 
principle of an original method of ob- 
taining a plastic model of the living 
heart by the aid of x-rays Palmien, who 
realized that the heart m silhouette is a 
record of the tangential rays, first obtained 
a series of films of the heart with the patient 
rotated at definite angles Subsequently, 
these heart silhouettes were copied on card- 
board and cut out In the next stage of the 
procedure, he used a cutting wire, fastened 
to a fixed point representing the focus 
which followed the cardboard silhouettes in 
the order of their production At the same 
time the wire cut off pieces of a plastic 
block, mounted on a turntable, to dupli- 
cate the various positions of the rotation of 
the patient Thus was sculptured, for the 
first time, the model of a living organ 
It is very simple to visualize a fluoro- 
scopic adaptation of Palmien’s principle 
There must be two synchronized turn- 
tables, one for the rotation of the patient 
and one for the rotation of the plastic 
block Such an apparatus has been de- 
signed by Lysholm, m 1926, and by 
Schatzky, m 1928 

For the purpose of cross-section drawing 
and localization, a similar apparatus has 
been developed In such modifications, a 
writing system takes the place of the cut- 
ting system Again the rotation of the 
record is synchronized with the rotation of 
the patient The enveloping tangents can 
be produced by divergent rays exactly over 
the organ (Klason, 1929) , the tangents can 
be obtamed also by keeping the record in a 
stationary positron overhead Under such 
conditions the writing device moves with 
the fluoroscopic tube and screen which are 
made mto a rigid system (Groedel, 1921) 
The fluoroscopic adaptation of Pahnien’s 
method utilized a horizontal plane for the 
production of the record Cross-section 
draw mgs are obtamed overhead, with the 
patient in a sitting position The entire 



Fig 1 Fluoroscope attachment for cross- 
section, adapted for divergent rays 


apparatus occupies considerable space, and 
seems to be too elaborate when compared 
with its limited practical usefulness 
It would seem that the development of 
an attachment for one’s own vertical fluoro- 
scope would be more practical than the 
specially built fluoroscopes mentioned 
The attachment herein described was de- 
veloped by the writer and built in his office 
I Attachment for the Method by Parallel 
Rays The attachment is built from maple 
wood, on a heavy base, 24 inches square, 
upon the center of which is mounted a hori- 
zontal circular turntable, 19 inches m diam- 
eters, to serve as a platform for the patient 
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previously, consist of 2 3 mm of lead, 0 5 
mm of tin, and at least 0 5 mm of copper, 
and finally, 3 mm of celluloid 

The expense of operation is relatively 
low in this installation A convenient in- 
dex of the expense for operation six days 
per week and about four hours per day is 
the monthly power bill This averaged 
about 850 at the rate of 1 75 cents per kilo- 
watt hour Other expenses cannot be 
easily stated, because m the past three 
years these have consisted mostly of de- 
velopmental expenses and research 

Acknowledgement — The author wishes to 
express his appreciation for the energetic 
co-operation of Dr R L Smith, the 
Clinic's founder and, until recently, its 
director Gratitude is due also to Dr L S 
Taylor, of the Bureau of Standards, and 
to Dr G Failla, of Memorial Hospital, 
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tion necessary in marking pomts to be mg of the fluoroscopic shutter This mdi- 
localized Lmes are recorded by pressmg cates the direction of the central ray in 
the ruler-supporting frame downward Us- orthodiagraphy 



Fig 3 A segment of the rotated heart projected on strips of a film An objecUve 
method of recording the tangential ray Focus film distance is 38V< inches 


mg the edge of the ruler to aim at a desired The maneuver of rotating the patient 
pomt on the fluoroscopic screen would give and recording tangents is repeated until a 
inaccurate results, therefore, a narrow ver- shadow is enveloped by them or a desired 
tical slot is cut into the ruler just in front of pomt is localized 

the fluoroscopic screen Into this slot a The method of procedure is as follows 
strip of fluorescent screen is placed With the patient m a vertical position 
Records are made on white cardboard standing on the horizontal turntable sup- 

The position of the ruler is correct when ported by the vertical post, the horizontal 
the strip of fluorescent screen placed in it shutter of the diaphragm is well narrowed 
lights up in unison with a fluoroscopic light down to a thin sht across the fluoroscomc 
streak produced by a narrow a ertical open- screen at the desired level of the chest A 



Fig 2 The attachment is mounted for radiography and placed in position for 
exposures 


same position The counterbalanced fluo- 
roscopic screen and the record mg system 
are mounted on a vertical frame attached 
to the sohd base A second turntable of 
similar construction is mounted perpen- 
dicular to the table which serves as a plat- 
form for the patient and as a mounting 

surface for the record 

The two turntables, one for the rotation 
of the patient and one for the rotation of 
the record, are geared up with each other 


upper end of the apparatus to the record 
and is supported on a light frame, which 
moves in a vertical direction in grooves of 
the mam stand Two crude rubber bands, 
four fingers in width, at the top of the ap- 
paratus, provide for the elastic recoil of the 
ruler-supporting frame A self-inlang roller 
is fastened into the lower end of the ruler 
which serves as a recording device The 
ruler may also be shifted from one side to 
the other by means of a brass rack, a mo- 
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fluoroscopic screen, therefore, a metal wire arm, the materialization of our tangential 
is suspended in the vertical midline of the ray, is then used as a ruler arid its direction 
fluoroscope, the shadow of which must co- is recorded on a white cardboard by a car- 





Fig 4 The tangential envelope of the heart is obtained on the basis of Figure 3 
The tangents were transferred by the recording device seen in Figure 1 Drawing 
is true to size and shape Patient male age 16 years, mitral insufficiency and 
stenosis 


made with the vertical midline of the at- 
tachment This midline is marked on the 
fluorescent screen by a black dermograph 
The focus of the x-ray tube is brought into 
the midplane by narrowing the vertical 
shutter Once the central vertical streak 
of light coinades with the midline, the tube 
has to be clamped to prevent movement to 
either side And after the focus is brought 
to the level where the cross-section is de- 
sired, vertical motion is prevented The 
shutters are wide open and the tube is im- 
mobile 

The patient is then passed through a 
random rotation The emergence of the 
tangential x-ray is marked by shifting the 
vertical arm on its rack At the same time 
the arm, rotatmg around the model focus 
and joined with the vertical arm, will assume 
the position of the divergent tangent This 


penter’s black crayon Again we repeat 
the maneuver until the task is completed 

3 Radiographic Variation of Method 
II —For years we worked on the problem 
of a radiographic apparatus for cross-sec- 
tion drawing m original size We thought 
that the solution lay on the lme of tele- 
roentgenography Experiments along this 
hne gave from 15 to 20 per cent enlarge- 
ment and great distortion, which prevented 
us from thinking that the problem could be 
solved by divergent rays When the fluoro- 
scopic method for divergent tangents was 
tested, the long-sought solution of the 
problem occurred to us m a moment’s 
time 

There was already a wooden rack for the 
hanging of lead sheets on both sides of the 
vertical stand, originating from experi- 
ments with teleroentgenogr ams There 
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horizontal line, which is drawn by a black 
dermograph on the midsection of the 
screen, is brought to overlap the narrow 
horizontal sht in the fluoroscopic hght At 
this moment the x-ray tube is clamped to 
prevent any vertical motion After a brief 
orientation with open shutters, the verti cal 
shutter is narrowed down to a thin sht 
The tube is shifted horizontally until the 
vertical streak of hght, the horizontal pen- 
cil lrne on the screen, and the border of the 
heart cross each other m one pomt This 
is the moment when the central ray is tan- 
gential to the heart shadow at the level de- 
sired Following this, the recording ruler 
and scnber are brought mto position, by 
shifting the ruler on the horizontal rack 
until the fluorescent strip placed mto the 
ruler lights up This mdicates that the 
center line of the ruler is m the direction of 
the central ray The lever of the scnber is 
let down, pressing it agamst the white 
cardboard, the ruler is kept immobile by 
the left hand of the operator, while the 
nght hand presses the frame m a down- 
ward direction By this action a vertical 
line is drawn on the record Before per- 
mitting the frame to recoil, the lever of the 
scnber is disengaged Now we are ready to 
repeat the procedure by locating and re- 
cording a second tangent, and so forth 
The patient is sent through a 180° rota- 
tion, sufficient to record ten to twelve well- 
placed tangents 

II Modification of the Apparatus for Di- 


I 

self-evident and partly found out by ex- 
perience The center of the two turntables 
must be m the same vertical plane with the 
one crossing the focus This plane must be 
at rectangles with the frontal plane of the 
vertical stand Thus, the central ray is 
perpendicular to the screen A fixed point 
is chosen in the midplane of the apparatus 
to serve as a duplicate focus, around which 
an arm is to rotate on a sector in front of 
the record This arm is destined to dupli- 
cate the divergence of the tangential ray 
The distance between the duplicate focus 
and the center of the record-holdmg turn- 
table must be equal to the distance between 
the x -ray focus and the center of the patient’s 
turntable The length of the arm, supported 
by the fixed pomt, is equal to the focus- 
screen distance (or focus-film distance) The 
position of the tangential ray is located by 
means of a vertical arm, movmg from side 
to side on a horizontal brass rack, as the 
ruler moved on our basic design This arm 
extends m front of the screen downward to- 
ward the lower edge of the apparatus in 
order to take part m a mobile joint with the 
arm suspended from the duplicate focus 
Thereby, a devise is made for the transmis- 
sion of the divergence of the tangential ray 
to the record This arm, suspended from 
the fixed point, is used then as a ruler for 
the marking of the divergent tangents 
The longer vertical arm is made of two 
sections, jomed by the means of a slot, per- 
mitting self-adjustment of the length A 


vergent X-rays — The tangential envelope 
of divergent rays can be pictured best in 
our mind by seeing the imaginary set of 
tangents around the heart, from above It 
is possible to produce a tangential envelope 
of original size above the heart on a turn- 
table rotated concentrically with the pa- 
tient’s platform on the same axle (Klason) 
With our apparatus we have to obtain 


the diagram of tangents on a turntable 
which is at rectangles with the turntable of 
the patient A device must be provided for 
marking the emergence of the divergent ray 
and for recording its direction in the plane 
of the vertical stand Besides, there are 
geometrical postulates, which are partly 


protruding sighting device is on the reverse 
aspect of the perpendicular arm, toward 
the screen The sliding frame of the pre- 
vious apparatus, which earned the ruler 
and the inked scnber, is now solidly fas- 
tened to the vertical frame The scnber is 
removed The remaining ruler was altered 
and became the vertical arm with its two 
sections The model focus is also supported 
on a crosspiece of this frame 

The method of procedure is as follows 
It is very important with this method to 
center the x-ray tube correctly Dena- 
tions from the central ray cause most sen- 
ous displacements of the tangents The 
central ray must be perpendicular to the 
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the patient to stand immobile, both during 
the fluoroscopic and the radiographic 
phase With the radiographic method, at 
full daylight, the patient is greatly aided in 
maintaining the initial position by his eye- 
sight, which plays an important rble m 
maintaining body equilibrium The 
method can be completed by a technician 
Palmien’s original method was modified 
by several authors These modifications 
did not alter Palmien’s principle, and they 
differ mainly m the method of synchro- 
nization of the rotation of the patient and 
of the record Groedel synchronized the 
scnber with the deviations of the central 
ray on a sector around the patient, and 
eliminated the turntable for the rotation of 
the record Klason, by rotating the record 
overhead, concentrically with the patient’s 
turntable, could use divergent rays and ob- 
tain a diagram of original size Granted 
the excellence of these two methods, a good 
radiographic procedure was not devised 
Our apparatus differs from others mainly 
in the method of synchronization But, as 


with others, the introduction of a new way 
of synchronization resulted m certain ad- 
vantages W orkmg with the patient m the 
upright position permitted the gearing up 
of the two turntables with each other 
This resulted m reducmg the overhead 
equipment, permitting the use of ordinary 
fluoroscopic settings, and making the record 
visible during its production Finally, it 
gave opportunity for the development of a 
radiographic method This, if a good 
radiogram is granted, is the only method 
which permits a check on the accuracy of 
the record, without recalling the patient 
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also was a niche for a 14 by 17 in cassette, 
on the back side of the frame carrying the 
fluorescent screen The apparatus thus 
equipped was placed in position at the ver- 
tical fluoroscope, which was destined now 
to act as a radiographic apparatus A 
plaster disc, imitating a heart cross-section, 
was fastened upon a lamp stand and placed 
on the horizontal turntable Through the 
opening of an adjustable horizontal lead 
shutter, which was hung at the desired 
level, a 14 by 17 in film was exposed, strip 
by strip, as the cassette was lowered two 
inches at a time, and the platform with the 
model was rotated before each exposure, by 
a definite angle A 180 ° rotation was com- 
pleted The film, developed and dried, 
was placed between two glass plates the 
same size as the cassette and then replaced 
upon the stand in the niche in the very 
same position in which the exposures were 
made The individual strips of the film 
had been considered as if they were fluoro- 
scopic images, superseding each other dur- 
ing rotation The tangents were trans- 
ferred, as described in the procedure for 
divergent rays, the record having to be 
rotated with known angles before each 
transfer 

We found that an error of '/ 4 of an inch 
is inherent in the apparatus Apart from 
this, one is delighted with the precision of 
the diagram by the radiographic method 

Localization experiments with plaster 
discs, representing the heart and spine, and 
with a steel ball to be localized were also 
done, and with good results 

The classical objective is the cross- 
sectional drawing of the heart We chose 
from among the patients a frail boy with 
double mitral disease, of whom we took 


three senes of stnps of the rotated heart, 
resting him a day between films We re- 
placed the first film between two glass 
plates m the niche where the exposures 
were made and contemplated the first film 
with trepidation There were six stnps ex- 
posed resulting in ten tangents The sub- 
sequent films with nine stops gave twehe 
tangents available for transfer If the dis- 
tribution of the tangents is favorable, 


twelve lines will result in a beautiful 
diagram 

In the average patient, the heart shadow 
cannot be sufficiently defined in the region 
of absolute heart dullness Our frail pa- 
tient was an exception 

We agam mention the geometrical pre- 
cision by which the tangents follow each 
other The appearance of the cross-sec- 
tional drawing prepared by fluoroscopy is 
somewhat less orderly, although the draw- 
ings obtained by the two methods check 
very well from a practical viewpoint 

Finally we wish to remark that, with pa- 
tients of average weight, provision must be 
made for film-changing, or, better yet, a 
roll film should be used This will permit 
the exposure of a larger number of stnps, 
the roll film would also eliminate the bulky 
shutter and the lead sheets, and would re- 
duce the film-chest distance To be able to 
rotate the patient we required considerable 
space, which resulted m about eight inches 
film-chest distance This is necessary, for 
we could not alter the basic design of the 
apparatus, which had already been rebuilt 
several times 

DISCUSSION 

A fluoroscopic attachment designed for 
cross-sectional drawing, by either the paral- 
lel or divergent rays, may become a useful 
adjunct to our x-ray apparatus 

Wnrkmg with parallel rays requires more 
manipulation of the fluoroscope, it is a 
longer procedure and more strenuous for 
the patient This method was presented, 
therefore, more for didactic reasons The 
procedure with divergent raj's puts very 
little strain on the patient, especially if an 
assistant aids in recording 

There is a subjective factor with these 
fluoroscopic methods, dependent upon 
the operator The author worked out a 
correct radiographic method, which pro- 
vides for an objective marking of the tan- 
gents, and, thereby, the stage of transfer- 
ring of the tangents becomes a clean-cut 
draftsman’s procedure 

The geometrical exactness of the cross- 
section diagram depends on the ability of 
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culated values are sufficiently accurate to 
demonstrate close agreement in output of 
the 200 kv group in contrast to the lower 
potential group The output of machine 
E was expected to rise above the others for 
the "constant” potential circuits have been 
shown to do so elsewhere The maximum 
of unffitered radiation is nearly double the 
minimum radiation intensity of generators 
m the 100 kv group The ratio is less if 
the rays are filtered by 1 mm of aluminum 
There are several possible causes for the 
non-uniform radiation intensities of ma- 
chines which apparently are operated at 


the same peak voltage and average currents, 
and which use the same type of tubes, elec- 
trical circuit, and filters Probably most 
of the difference observed m practice can be 
attributed to the generators and auxiliary 
equipment and not to the tubes themselves 
Taylor has shown that tubes of the same 
make and type give practically the same 
output on any one generator Aside from 
misalignment of target and ports, improper 
shielding of stem radiation, and other ad- 
justments of this nature which may be cor- 
rected m the treatment room, there are 
other less controllable factors which m- 

























































































RADIATION INTENSITIES OF X-RAY GENERATORS 

SOME OBSERVATIONS DURING THE CALIBRATION OF MACHINES FOR THERAPY PURPOSES 

By CARL E NURNBERGER, Ph D , Peiping, China 
From the Department of Radiology, Peiping Union Medical College, Peiping, China 


T != HE intensities of several \-ray genera- 
tors have been measured during the 
past two years preceding my transfer, 
m January, to a temporary stay m China 
The measurements were a part of the ser- 
vices made available to hospitals and clin- 
ics m some of the north-central States 
The results from each generator were ob- 
tained for clinical use , therefore, a compari- 
son of them was necessarily limited to a 
few instances m which approximately simi- 
lar conditions existed The point to be 
stressed is that the results are characteris- 
tic of the machines exactly as they are used 
clinically and not as they might have been 


was kept approximately constant by fre- 
quent checking and adjustments in a stand- 
ardization laboratory Immediately pre- 
cedmg the measurements, the peak volt- 
age of each machine was determined by 
the sphere-gap method Appropriate tem- 
perature and atmospheric pressure correc- 
tions were applied to the sphere-gap set- 
tings and to the r-meter records Tubes 
and insulators were cleaned beforehand 
Insofar as possible intensities were meas- 
ured with identical filters, tube currents, 
and target-meter distances, still these fac- 
tors had to be selected to meet the need of 
each individual clime For this reason 


prepared for exact experimental tests 
Five deep therapy (200 kv ) and eight su- 
perficial therapy (100 kv ) machines are in- 
cluded m the comparisons The measure- 
ments show significant discrepancies of in- 
tensity between like machines in the super- 
ficial group m contrast to the more uniform 
output of the higher potential group Per- 
haps this can be expected In recent years 
a great amount of time and energy has been 
expended m the development and manu- 
facture of the higher voltage generators, 
while less attention has been given to the 
perfection of 100 kv machines In many 
institutions the low voltage generators are 
assembled from discarded parts of old 
machines From the economical stand- 
point this practice may be commendable, 
but therapeutically it should not be en- 
couraged Since there is a tendency among 
certain institutions to pay less attention to 
their low voltage x-ray intensities, the fact 
should be emphasized that the 100 kv 
machines are erratic in then x-ray produc- 
tion, consequently, these machines need 
frequent recahbrations 

The x-ray intensities were measured m 
free air by means of a thimble ionization 
chamber The sensitivity of the dosimeter 


only three groups of measurements are 
comparable They are given in Tables I 
and II 

The first four generators in the 200 kv 
group used mechanically rectified currents 
and water-cooled Coohdge x-ray tubes 
(Table I) The latter were housed in vari- 
ous kinds of lead protection drums The 
fifth 200 kv generator, which is added 
merely for comparison, is a full wave, valve 
tube condenser, “constant” potential gen- 
erator An oil-immersed tube of the West- 
mghouse 200 kv type is used with this cir- 
cuit All of the 100 kv generators except 
No 5 were mechanically rectified, No 5 
used half-wave, valve tube rectified cur- 
rent Air-cooled, broad focus, universal 
type Coohdge tubes were used without ex- 
ception in these generators 

For purposes of comparison, the meas- 
ured intensities in roentgens (r) per min- 
ute were reduced by calculation to identi- 
cal conditions except for small differences 
m filter thicknesses m a few cases The in- 
verse square law of intensities and direct 
proportionality of tube currents and inten- 
sities were assumed The inverse square 
law is not precisely applicable to short dis- 
tances and broad focal spots, but the cal- 



A ROENTGENOLOGIC STUDY OF 115 CASES OF APPENDECTOMY 
FOR SO-CALLED CHRONIC APPENDICITIS 

By MAURICE FELDMAN, M D , Assistant Professor of Gastro-enterology, Baltimore, Md 
From the Department of Gastro-enterology, University of Maryland 


URING the past few years we have 
encountered a large number of adult 
patients on whom an appendectomy 
had been performed for so-called chrome 
appendicitis, without relief of their symp- 
toms The histones in these cases were so 
striking that they left considerable doubt 
in one’s mmd as to the real necessity for the 
operative procedure Although it is well 
known that this situation exists, it is not 
usually accorded the senous consideration 
it deserves However, it seems apparent 
from our study that the indiscriminate re- 
moval of the so-called appendices of the 
chronic type has become much more preva- 
lent than has hitherto been recorded The 
unwarranted removal of the appendix for 
vague abdominal symptoms is of such com- 
mon occurrence that it should be dis- 
couraged by both the internist and surgeon 
The roentgenologist is not altogether 
blameless in this regard, for too often a 
roentgenologic diagnosis of chronic appen- 
dicitis is made and the patient is rushed to 
the surgeon, who removes the appendix 
without further considering the possibility 
of other conditions which may be respon- 
sible for the gastro-intestinal disturbance 
Unfortunately, the surgeon is not aware of 
the large number of cases — their numbers 
are increasing — that return unrelieved to 
the internist or gastro-enterologist Many 
patients, especially those of a neurotic ten- 
dency, even find themselves m a worse 
state, and are much more difficult to con- 
trol than if they had not been operated 
upon Hunner (1) adequately expresses 
the opmion of many observers on this sub- 
ject, stating ‘ ‘The formula to operate first, 
then imestigate, is a formula m which 
there is absolutely no defense when dealmg 
with so called chrome appendicitis, a diag- 
nosis which has led to more useless opera- 


tions than any other in the category of 
abdominal surgery ” 

An attempt will be made m this presen- 
tation to demonstrate that in a vast num- 
ber of cases a thorough roentgenologic in- 
vestigation of the digestive and urinary 
tracts will undoubtedly materially reduce 
the number of patients operated upon for 
so-called chrome appendicitis In a large 
percentage of instances the true nature of 
the gastro-intestinal or other abdominal 
conditions will be correctly diagnosed by 
means of this procedure Our experience 
has shown that the diagnosis of chrome ap- 
pendicitis is often very difficult, and it be- 
hooves one to be extremely cautious in 
arriving at such a diagnosis without a 
painstaking examination It is far better 
to make innumerable unnecessary investi- 
gations than to have a patient subjected to 
a useless and often harmful operation 

The roentgen method of diagnosis of 
chrome appendicitis will not be considered 
m this communication It is not to be in- 
ferred, however, that the \-ray diagnosis 
can be arrived at without difficulty nor is it 
a method of choice m the examination As 
a dnect means of establishing a diagnosis, 
the \-ray offers httle aid, it is often mis- 
leading and not infrequently leads to an 
erroneous decision Its greatest useful- 
ness, however, is m the differential diag- 
nosis, eliminating the more common gastro- 
intestinal and urinary conditions which 
closely mimic appendiceal disease The 
mam reason for focussing attention upon 
this subject at this tune is to agam em- 
phasize the fact that a properly and rou- 
tinely performed roentgen investigation 
will in many instances prevent many of the 
diagnostic errors which we now so com- 
monly encounter From a study of our 
cases, there seems no doubt but that diag- 




698 


RADIOLOGY 


TABLE II — REPEATED CALIBRATION OF 
SAME GENERATORS 


Generator 

Roentgens per Minute 

1034 

1935 

A 

17 6 

15 4 15 3 15 4 

B 

11 8 

15 9 

C 

32 5 

33 8 

1, 0 filter 


74 9 67 9 87 0 

1, 1 mm AL 

90 5 97 0 

104 5 90 2 

2 

98 5 

121 

3 

237 

250 


fluence the \-ray output The wave form 
of the apphed voltage, which depends to a 
large extent upon the power drawn from 
the generator, determines the quantity as 
well as the quality of the radiation The 
complete descriptions of dosage should in- 
clude some characterizing factor, thus, the 
x-ray beam’s absorption curve for copper, 
or its half value layer is recommended 
Another cause for the observed differ- 
ences m output may be errors m the milh- 
ammeters and in voltage determinations 
Milliammeters m circuits assembled from 
old spare parts or in circuits of poor elec- 
trostatic shielding are subject to inaccura- 
cies The checking of milhammeters 
should be a routine part of the work Volt- 
ages determined by means of sphere gaps 
may include unavoidable errors m practice 
For example, at the time of calibrating gen- 
erator D, an accurate value of the baro- 
metric pressure could not be obtained 
smce there were no reliable barometers in 
the small town m which the hospital was 
located Therefore, the high roentgen 
output of this unit may have been caused 


by a voltage setting actually greater than 
200 kv 

Radiologists who do not possess or ha\e 
frequent access to dosage meters invan 
ably ask how often their x-ray units should 
be calibrated The answer depends on the 
use and stability of each particular genera- 
tor Undoubtedly some generators re- 
quire more frequent calibrations than 
others The measurements have not been 
extensive enough to allow one to draw 
fixed conclusions or to set a minimum num- 
ber per year, still a few repeated tests 
present certain indications (Table II) An 
interval of at least three months elapsed 
between the repeated tests New x-ray 
tubes were installed between the 1934 and 
the 1935 tests of generators A and B In 
all other instances the same tubes were in 
use Thus, constancy of x-ray output 
may be expected from 200 kv generators 
as long as the same tube is used The in- 
stallation of a new tube may result in ap- 
preciable change m intensities, therefore, 
recalibrations are suggested immediately 
The 100 kv generators are not so constant, 
they should be recalibrated frequently 
The results show clearly that to express 
x-ray dosage m milhampere-inmutes with 
certain peak voltages is not sufficient 
Doses described exactly alike in these 
terms may differ in total roentgens It 
must be emphasized that low voltage gen- 
erators for therapy purposes are likely to 
be more erratic in x-ray output than the 
200 kv generators Dosage limits be- 
tween good results and skin injuries are as 
narrow for superficial therapy as for deep 
therapy, particularly protracted deep ther- 
apy, therefore, standardization and re- 
calibration of both types of generators are 
equally important 
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It will be noted from this table that the 
greatest number of cases occurred between 
the ages of 20 and 50 years There were 64 
males and 51 females m this senes Rou- 
tine roentgenologic examinations were made 
in each case 

It is noteworthy to observe the large 
number of cases which revealed some 
gastro-intestinal pathology accounting for 
the true nature of the disease The follow- 
ing table represents the x-ray findings in 
115 cases of post-operative appendec- 
tomies 


Gastric ulcer 4 cases 

Gastric carcinoma 1 case 

Gastric retention 13 cases 

Pyloric ulcer 4 cases 

Spastic pylorus 54 cases 

Duodenal ulcer 34 cases 

Irritable duodenal cap 14 cases 

Duodenitis 3 cases 

Duodenal stasis 1 case 

Duodenal adhesions 2 cases 

Duodenal diverticula 1 case 

Colitis (irritable, spastic colon) 43 cases 

Colonic stasis 8 cases 

Redundant colon 1 case 

Diverticulosis of colon 1 case 

Cholecystitis 17 cases 

Non-filling of gall bladder 2 cases 

Cholecystic adhesions 2 cases 

Gallstones 9 cases 

Kidney stones 2 cases 

Ureteral stones 4 cases 

Ptosed right kidney 1 case 

Calcification of abdominal aorta 1 case 


In Bettmann’s senes of 170 cases, the 
most frequent affections noted were as 
follows 

Gastric and duodenal ulcer 20 cases 

Disease of the gall bladder 16 cases 

Colitis 12 cases 

Gemto-unnary cases 9 cases 

Fnedenwald and Momson (10), m 1931, 
reported 100 cases of so-called appendicitis 
in which appendectomies had been per- 
formed with unsuccessful results Their 
clinical diagnoses were as follows 


Peptic ulcer 

24 cases 

Cholecystitis or cholelithiasis 

21 cases 

Renal and ureteral disease 

4 cases 

Pelvic disease 

2 cases 

Colitis 

11 cases 

Carcinoma of cecum 

2 cases 

Neuralgia of abdominal wall 

14 cases 

Tuberculosis of cecum 

2 cases 

Abdominal adhesions 

19 cases 

Hernia 

2 cases 

From our roentgenologic findings and 
from reports of other observers, the most 


striking and the more frequent findings 


were those affections which were readily 
discernible by means of the roentgen ray 
The percentage of the more common 
findings in three series of cases are as fol- 
lows 



Peptic 

Ulcer 

(Gastric 

Gall- 

Genito- 


and 

bladder 

urinary 

Author 

Duodenal) Pathology Pathology 

Bettmann, 170 cases 

11 7% 

* 9 4% 

5 3% 

Fnedenwald and 
Momson, lOOcases 

24 0% 

21 0% 

4 0% 

Feldman, 115 cases 

36 5% 

26 0% 

6 0 % 


Gastric disease was found in eight in- 
stances, these included peptic ulcer in 
seven and carcinoma in one Gastric re- 
tention of six horns or longer was noted in 
13 instances 

Duodenal ulcer occurred in the greatest 
number of cases in all reported studies on 
this subject This series yielded 54 cases 
which revealed duodenal abnormalities, 34 
of which showed definite evidence of chrome 
duodenal ulceration It might be em- 
phasized here that, in a few cases which 
were x-rayed prior to operation, the pres- 
ence of ulceration had been entirely over- 
looked This was no doubt due to faulty 
roentgen technic, as the defect m these 
cases was detected only under palpatory 
manipulation and pressure The co-exist- 
ence of duodenal ulcer and chrome appen- 
dicitis has been pointed out by many ob- 
servers In this senes of cases there was 
no question of a double lesion whatsoever 
but rather a mistaken diagnosis, as judged 
by the clinical and roentgenologic studies 
Other duodenal abnormalities have been 
found, such as untable duodenal bulb, 
duodenal adhesions, duodenitis, duodenal 
stasis, and duodenal diverticula It is in- 
teresting to note that Shattuck and Im- 
boden (11), in a report of 46 cases of 
chronic intermittent duodenal obstruction, 
state that more than half of the patients 
had had their appendix removed when first 
seen and in none had the symptoms im- 
proved following its removal Niles (12) 
likewise called attention to the frequent re- 
moval of the appendix m patients with 
duodenal fixation In his 39 cases, 28 had 
had their appendix removed 
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nostic misinterpretations are especially re- 
sponsible for this condition 
According to Maes (2), published figures 
would indicate that the patient has only a 
15 to 50 per cent chance of receiving benefit 
from the operation for chronic appendicitis 
Evans (3) points out that the percentage of 
patients not relieved by appendectomy is 
considerable White (4) also calls atten- 
tion to the fact that fully one-half of the 
patients in whom the appendix had been 
removed for chrome disease, return without 
relief of symptoms Lichty (5) likewise re- 
ports 40 per cent of failures, while Smith 
(6) is of the opinion that simple appendec- 
tomy will cure less than 50 per cent of cases 
Gibson (7), in 1920, reviewed 555 cases of 
appendectomy and recorded a large per- 
centage of failures attributed to inadequate 
study Bettmann (8), m 1924, collected 
300 cases in which appendectomy had been 
performed without relief Of these, he 
found that 35 patients (11.6 per cent) had 
been made definitely worse by the opera- 
tion He further pomted out, in 1928, that 
the results were disappointing in 40 per 
cent of cases Scholz (9) considers that 
there must be something wrong with the 
method of diagnosis of chrome appen- 
dicitis if 40 per cent of appendectomies are 
performed unnecessarily 

The material selected for the study of 
this subject comprises a group of 115 con- 
secutive cases seen in a consultation gastro- 
intestinal roentgenologic practice This 
series of cases comprises a group collected 
from various scattered sources and locah- 


plete combined gastro-intestinal, gall blad- 
der visualization test, and genito-unnary 
tract investigation made pnor to opera 
tion Our records further show that single 
examinations of the gall bladder or genito- 
unnary tract alone were made in but few 
instances None of the cases have had any 
special x-ray investigations, such as of the 
colon, or pyelographic studies before opera- 
tion These studies undoubtedly indicate 
the inadequacy and lack of roentgen 
studies in the pre-operative diagnosis 
Bettmann had found that 60 per cent of 
patients in whom an unsuccessful appen- 
dectomy had been performed had received 
no adequate pre-operative study 

In our opinion it would seem advisable 
in every mstance of suspected chrome ap- 
pendicitis to institute a thoroughly me- 
ticulous painstaking x-ray investigation 
This must mclude not only the gastro- 
mtestinal tract, but also examination of the 
gall bladder, colon, and genito-unnary 
tract. Following these examinations, one 
may then be more positive that the per- 
centage of diagnostic errors and subse- 
quent operative failures will be appreciably 
reduced Inadequate pre-operative study 
for chrome appendicitis is further to be 
deprecated, inasmuch as the patient is en- 
titled to every possible diagnostic measure, 
in order to definitely determine the cause 
of the gastro-intestinal disturbance Since 
the roentgenologic procedures offer a 
method which will greatly aid in eliminat- 
ing a large number of affections which 
more commonly produce gastro-mtestmal 


ties and were not the cases of any particular 
surgeon or clinic Following a study of the 
history of each case, it was disclosed that in 
a majority of instances no x-ray study had 
been made pnor to operation Our records 
show that a complete gastro-mtestmal 
x-ray investigation was made in but 13 in- 
stances, and in a small number of addi- 
tional cases only a fluoroscopic examina- 
tion of the gastro-mtestmal tract had been 
made More than 80 per cent of our cases 
revealed evidence of an inadequate pre- 
operative study As far as could be ascer- 
tmned, m not a single instance was a com- 


symptoms, its use should be insisted upon 
and form a routine in all well-managed 
hospitals before operative procedure is 
undertaken 

The following table represents the ages 
m our senes of 115 cases arranged accord- 
ing to decades 


17 to 20 years 
20 to 30 years 
30 to 40 years 
40 to SO years 
SO to 60 years 
60 to 70 years 


6 cases 
23 cases 
39 cases 
29 cases 
15 cases 
3 cases 


115 cases 
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In 53 cases (46 per cent) some distur- 
bance of the colon was found Colonic 
enemas were given in 15 cases, which had 
symptoms of a more severe colonic condi- 
tion In 43 cases varying degrees of spastic 
and irritable states were encountered 
Colomc stasis was observed m 8 instances 
or approximately 7 per cent 

Gall-bladder pathology was noted in 30 
instances A gall-bladder visualization 
test was made in 52 cases or approximately 
45 per cent of this senes In 22 cases it 
was observed to be normal and in 30 abnor- 
mal The large number of cases showing 
evidence of cholecystitis is striking, there 
was little or no contraction of the gall blad- 
der following a fat meal There were 17 
cases of cholecystitis, two cholecystic ad- 
hesions, rune gallstones, and in two non- 
filling of the gall bladder Judging from 
the records obtained from the 115 cases, a 
gall-bladder visualization test was made in 
but few instances prior to operation 

A scout film of the abdomen, including a 
view of the gemto-unnary tract, was made 
28 times In a few instances pyelographic 
studies were also earned out Of the 2S 
cases m which a plain film was made of the 
gemto-urinary tract, kidney stones were 
observed in two, ureteral stones in four, 
and m one a ptosed nght kidney It is 
suggested from a review of the histones 
that many more instances of gemto-unnary 
affections might have been encountered had 
it been possible to make routine cvstoscopic 
and pyelographic studies Most urologists 
are quite familiar with the prevalence of 
appendectomy cases in then practice The 
percentage of patients with renal and ure- 
teral disorders on whom the appendix had 
been removed vanes considerably, the per- 


centage ranging from 10 to 40 per cent 
O’Neil (13), in 1921, pointed out that 
about 25 per cent of the patients at the 
Massachusetts General Hospital who had 
ureteral calculi, had had operations for ap- 
pendicitis or some other mtra-abdommal 
condition before a correct diagnosis was 
made Turlington (14), m a study of 115 
ureteral stricture cases, found that 40 per 
cent of the cases presented abdominal 


scars , many of them had had two or more 
operations Hunner (1), in a report of 100 
cases of ureteral stricture, found that 71 
had been operated upon before undergoing 
treatment, 30 of which were diagnosed as 
appendicitis 


CONCLUSIONS 


(1) A thorough painstaking roentgen ex- 
amination of the gastro-mtestmal tract, 
gall bladder, colon and gemto-unnary 
tract, including cystoscopic and pyelo- 
graphic studies when indicated, is necessary 
to carry out in every case of suspected 
chrome appendicitis 

(2) In a study of 115 cases of so-called 
chrome appendicitis, following removal of 
the appendix, the roentgen examination re- 
vealed m a large proportion of instances 
pathologic findings other than the appen- 
dix, which accounted for the gastro-intesti- 
nal disturbance 

(3) In the senes of 115 cases, there were 
36 5 per cent peptic ulcers, 26 per cent gall- 
bladder pathology, and 6 per cent involved 
the gemto-unnary tract 

(4) From this study, one is greatly im- 
pressed by so large a group of cases which 
were madequately examined from a roent- 
genologic standpoint before operative pro 
cedures were instituted 

(5) The differential diagnosis of chronic 
appendicitis is almost impossible without 
the aid of roentgenologic studies, by which 
means a large number of conditions pro- 
ducing gastro-mtestmal symptoms which 
closely mimic appendiceal disease may be 
ruled out 

(6) In no instance should operatn e meas- 
ures be undertaken for chronic appendici- 
tis until all other conditions have been 
thoroughly eliminated The roentgen 
method of investigation is of the greatest 
importance as an aid in the ultimate 
diagnosis 
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Fig 1 (upper right) Cassette holder viewed from above Triangle indicates a line 2o degrees from trans 
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tenor or ob^ue 

% p^eotro fracture ol Ore oea- 


tenor or oum^uc ^ ? 2 

cally Inability to produce satisfactory 
lateral roentgenograms of this part as 

ZEZSSSESttSV 

May 13 1936 


JT 

C R A New Method for Rocntgeno- 
Examination of the Upper End of the Femur 

fo Ur Bon "jo,ntSurg 1932 14, S50-S0G 



FERGUSON AND LIEBOLT FEMORAL NECK 


705 




Fig 3 

The femoral neck is projected in line with the shaft The acetabulum is 


Fig 2 

Fig 2 {upper left) Normal 
well shown 

(upper right) Coxa valga The femoral neck is long in proportion to the size of the head and trochanters 
A " ter °P? stenor '? ev T ? f congenital dislocaUon of the hip after shelf operation The lateral 
view of the same hip is shown at the left Anteversion is demonstrated by the deviation of the neck antennr fn 
the line of the shaft Note that the shelf extends down over the head anteriorly anterior to 

Fig 3 ( upper left) Coxa plana is reduced — unstable congenital dislocation 

.1 S _, hallow femoral head and irregular epiphyseal line due to coxa plana Note that the ,c 

slightly displaced posteriorly on the neck tJ3e head 1S 

(lower left) Epiphysiolysis The head is completely displaced to the posterior aspect of the neck 
thfe p^rIp h , e ca Same H,P COrrCCt '° n ° f d “ , * K ~ t aDd Kl Kew obtained 


the patient in a supine position, he placed a 
film parallel to the long axis of the femoral 
shaft and inclined from the horizontal 65 
degrees He then directed the central rays 
across the patient at an angle 25 degrees 
below horizontal and across the thigh to- 
ward the femoral neck at an angle 25 de- 
grees from the transverse plane of the 
femoral shaft (Fig 1) 

The projection thus obtamed was m the 
plane of anteversion of the femoral neck, 
commonlv called the lateral view , and w r as 
undistorted as to relative length of neck to 
head or shaft Such a view is readily ob- 


tamed, can be applied to examination of 
the femoral head and hip as well as the 
femoral neck, and is not subject to distor- 
tion by curvature of the film 


■ — •'-‘"'"la cue auenors nave se- 

lected this method for use m the investiga- 
tion of conditions other than fracture, and 

ca a sTelt b°m ted the tedlmC t0 mdude a 
cassette holder to simplify positioning a 

Lyshohn grid to improve the radiogrfph 

^o^r” teChmC t0 — adequate 

The cassette holder, which we obtamed 
commercially although it can readme 
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Fig 4 Fig 5 

Fig 4 (upper left) Residual of suppurative arthritis Note the long spur curving anteriorly from the 
acetabulum down to the femoral neck 

(upper right) Subtrochanteric osteotomy after fusion of hip for tuberculosis Note solidity of fusion and 
alignment of fragments This view was obtained through plaster spiea 

(lower left) Tuberculosis of ilium, anteroposterior view Cavity near lateral margin of the acetabulum can 
hardly be detected The lateral view of this hip is shown at the lower right The cavity is clearly demon 
strated in the anterior portion of the roof of the acetabulum 

Fig 5 (upper left) Reconstruction operation for osteo-arthntis Note the narrow anteroposterior di 
ameter of the remainder of the femoral neck 

(upper right) Osteo-arthntis Note the irreg ular thick enin g of the femoral head and neck antenorly 
(lower left ) Apophysis of the Ilium in two parts This was not shown so well in the anteropostenor view 
(lower right) Flexion deformity after reduction of displacement in epipbysiolysis Note that the femoral 
shadow is not projected vertically but deviates antenorly in flexion 


constructed, consists of a base on which the 
patient rests and a side piece tilted 65 de- 
grees from the horizontal These are of 
veneer wood, transparent to x-ray, and are 
held by a metal frame m which two cross 
bars form a space behind the side piece in 
which the 8 X 10 film cassette and Lysholm 
grid may be placed readily and held at the 
correct angle A metal triangle with a long 
wooden pomter indicates the proper center- 
ing point for the roentgen tube 25 degrees 
distal to the transverse plane and 25 de- 
grees inclined from the horizontal 

The base of the holder is slipped under 


the patient’s hip, its side piece against the 
thigh and parallel to the axis of the femoral 
shaft with the femur in neutral rotation, 
and the proper positioning is obtained 
readily and without disturbance by means 
of the centering triangle 

The Lysholm grid, placed between the 
cassette and cassette holder, is a necessary 
adjunct in that it greatly diminishes secon- 
dary radiation and yields a much more 
satisfactory radiograph 

To determine exposure, measure the 
transverse di ameter of the patient from 
skm to skin, or plaster surface if a spica 
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has been applied, at the level of the greater 
trochanters At 36 inches target-film dis- 
tance, with fast films, screens, and de- 
veloper, and usmg 80 milhampere-seconds 
of current, 3 kilovolts per inch of diameter, 
plus 30 kilovolts, is adequate exposure 
Either the 30 kilovolts added, or the basic 
imlliamperage, may be increased or de- 
creased to adjust the scale to slower or 
faster equipment Also, if the thigh is 
atrophied, subtract from 2 to 4 kilovolts, 
if swollen, add from 2 to S kilovolts 

The advantages of this simple technic 
are 

1 There is no difficulty m localizing the 
femoral head and neck on the film 

2 Distortion of the image is minimal 

3 A normal projection is accurately es- 
tablished, and deviations from the normal 
alignment of the neck, as m coxa valga, 
coxa vara, and anteversion, are revealed as 
variations from this normal projection 

4 The difficulties inherent m the use of 
a curved cassette are avoided 

5 The examination may be made at 
the bedside without seriously disturbing 
immobilizing appliances 

6 There is no discomfort for the pa- 
tient 


The method is of value m determining 

(a) Alignment of the parts of the femur 
m fracture, subtrochantenc osteotomy, 
shpped epiphysis, anteversion, coxa vara, 
and coxa valga 

(b) The site, extent, and character of 
osseous changes m the femoral neck or 
head, acetabulum, or anterior portion of 
the lhum, m osteomyehtis, tuberculosis, 
coxa plana, osteo-arthntis and rheumatoid 
arthritis, congenital dislocation of the hip, 
etc 

(c) The condition of the apophysis at the 
margin of the acetabulum, swelling or ab- 
scesses anteriorly at the hip, state of fusion 
or relation of parts after fusion operation 
or shelf stabilization 

(d) The planning of reconstruction op- 
erations and cheeking the bony contours 
and relations after operation 

The results obtamed in several of the 
conditions mentioned are shown in the 
illustrations 

It should be stated in conclusion that no 
attempt has been made to cover all the pos- 
sibilities that are offered by this method of 
lateral roentgenography Additional find- 
ings of value are undoubtedly still to be 
recognized 



PITUITARY ADENOMAS AND DIFFERENTIAL DIAGNOSIS 

By J TOWNSEND TRAVERS, M D , New York City 

T =HE advances of medicme to its present favor of a pathologic condition of this 
physiologic stage, in which it seeks to gland, since it is such a deep-seated organ , 
convert abnormally functioning tis- therefore, it behooves him to have a com 
sues to normal, rather than to remove or prehensive knowledge of the diseases of 
ameliorate the end-processes of pathology, the gland, so that he may make an intelli 
finds an important field of usefulness gent diagnosis Thus, while this paper is 
among the endocrine glands Dysfunction written from a roentgenologist’s viewpoint 
of these glands may warp the human tis- it reviews those other factors of endocnno 
sues before they have completed their de- logic and clini cal importance considered 
velopment In recent years, the pituitary necessary for a proper evaluation of the 
gland has become recognized as the master roentgenologic findings in pituitary disease, 
gland, which sits in its protected position Pituitary tumors constitute 18 per cent 
m the center of the skull, directing the of all intracranial newgrowths and are 
progress of the human body by its mdirect second to ghomas in frequency The an- 
control of the other endocrine glands Hy- tenor portion of the pituitary gland is com- 



Fig 1 Chromophahc adenoma earlj case showing expanded and atrophic sella turcica. 

Fig 2 A chromophobic adenoma showing ballooned out sella thmned dorsum and atrophied clmoias 
and floor, there was no increased intracranial pressure 


pertrophy or atrophy of the pituitary gland 
is reflected in the function of the adrenals, 
thyroid, parathyroids, and pancreatic is- 
lands A great deal has been learned of 
late regarding this master of our destiny, 
but withal, it is but the beginning of our 
knowledge 

The roentgenologist is often among the 
first called upon to give some evidence in 


posed of three cell types one contains 
granules with an affinity for acid dyes 
(acidophilic) , a second has granules with 
an affinity for basic dyes (basophilic), and 
the third type presents no attraction for 
dyes (chromophobic) Each type of cell 
is capable of producing an adenoma With 
the formation of a tumor, we have a hy- 
persecretory state, with the destruction of 
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Fig 3 Fig 4 

Tig 3 Advanced chromophobic tumor, in almost complete destruction of floor, dorsum sellte, and 
posterior clmoids, similar to an extrasellar neoplasm 

Fig 4 An acidophilic adenoma, showing expanded sella, hypertrophied sinuses and mastoids, a prog- 
nathous mandible and spurring of the cervical vertebra: 


these cells by pressure atrophy, we have a 
hyposecretory condition The acidophilic 
cells are known to produce the growth hor- 
mone, the basophilic cells are thought to 
produce a sex hormone , the chromophobic 
cells are not known to secrete any hormone 

This study of 25 adenomas comprises a 
period of nearly 10 years from the neuro- 
logical and roentgenological services at 
Bellevue Hospital 

Chromophobic Adenomas — These tumors 
comprise two-thirds of all pituitary tumors 
Their symptoms and signs depend on their 
state of growth whenever a tumor is large 
enough to compress the other pituitary 
cells, amenorrhea and loss of libido occur, 
together with a lowered basal metabolism 
and “pituitar) obcsiti ” This is the syn- 
drome formerly called hypo-pituitansm 
Extrasellar extensions of the adenoma maj 
cause polyuria, poljdipsia, and drowsiness, 
due to hypothalamic pressure When the 
tumor impinges on the optic chiasm, it 
causes priman, optic atrophy and bitem- 
poral henuanopn The blindness is often 


exaggerated on one side, as tumors are not 
usually symmetrical The x-ray findings 
are typical, they disclose an expanded or 
ballooned-out sella turcica, or there may 
be erosion m the floor, with decompression 
of the tumor mto the sphenoid sinus The 
posterior clmoid processes and dorsum 
sellse are thinned or perhaps entirely de- 
stroyed There is no general sign of in- 
creased intracranial pressure in these tu- 
mors except when an extrasellar extension 
of great size exists (Figs 1, 2, and 3) 
Acidophilic Adenomas — These tumors 
comprise 25 per cent of pituitary adenomas 
They secrete the growth hormone, there- 
fore, gigantism results m the rare cases m 
which they occur in early youth They 
usually are met with in middle life, after 
the closure of the epiphyses, and produce 
the picture of acromegaly The tumor 
usually ceases growing before visual dis- 
turbances take place m the benign neo- 
plasms In the malignant form, the optic 
nenes are encroached upon, and the same 
optic nerve phenomena are exhibited as m 


KAJJIOLOGY 


the chromophobic growths These are 
the chief symptoms for which aid is usu- 
ally sought Constitutional disturbances 


reported 19 cases of basophilism In tie 
first report, a postmortem on three of the 
eight cases examined showed a pituitary 



Fig 5 Hand of acromegalic showing characteristic changes, hyperostosis of 
phalanges and metacarpals terminal tufting, and minute cysts in carpal bones 


caused by acidophilic adenoma are in- 
creased basal metabolism (unlike the 
chromophobic adenoma, which causes a 
hyposecretory state), enlargement of the 
hands, feet, sinuses, and facial features, 
amenorrhea and loss of libido (a hyposecre- 
tory state due to the pressure of the acido- 
philic tumor upon the basophilic cells) 
There are some cases of mild acromegaly or 
over-growth which otherwise are essentially 
chromophobic m type, such cases may be 
of a mixed type, including both chromo- 
phobic and acidophilic cells The \-ray 
film of the sella turcica is similar to that of 
the chromophobic type, however, other 
x-ray evidence such as the hypertrophied 
mandible, sinuses, hand, foot, and face 
bones, danly the diagnosis These tumors 
seldom attain growth outside the sella tur- 
cica to produce signs of increased intra- 
cranial pressure (Figs -1 and 5) 

Basophilic Adenomas — Cushing, m , 


basophil adenoma In the second report, 
six of the 11 postmortem cases with the 
basophil syndrome showed a basophil 
adenoma In two eases the pituitary was 
said to be normal, serial sections had not 
been made The symptomatology of this 
lesion is protean, due to the influence of 
this gland on most of the other endocnne 
glands and, indirectly, on most of the body 
functions The stimulation of the thyroid 
gland results man accelerated basal metabo- 
lism The stimulation of the parathyroid, 
with perhaps excessive parathormone se- 
cretion, activates the osteoclasts, with a 
consequent loss of calcium from the skele- 
ton and its occasional accumulation m the 
excretory organs These same effects upon 
the pancreas and adrenals result in glyco- 
suria and pigmentation The painful 
adiposity and hypertension is believed to 
be due to tuberal injury and im asion of the 
neurohypopbvsis by wandering basophilic 
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Fig 0 Fig 7 

Fig 0 Case of basophilism, note osteoporosis of the skull 
Fig 7 Spine in a case of basophilism, showing kyphosis due to osteoporosis 



cells Finally, the secondary sex character- 
istics are affected, manifested by a loss of 
libido and amenorrhea The roentgen fea- 
tures of a basophilic adenoma are not char- 
acteristic The tumor measures from 1 to 
3 mm and, therefore, is not of sufficient 
size to cause any changes m the sella tur- 
cica Nevertheless, the general osteo- 
malacia present m all the bones is reflected 
m the skull where porous areas are dis- 
cernible The posterior clinoid processes 
may seem eroded, due to their decalcifica- 
tion The spine may likewise become suffi- 
ciently decalcified to cause a kyphosis 
However, the striking clinical syndrome, 
as v ell as the general osteoporosis, calls at- 
tention to the true diagnosis (Figs G and 7) 
The Sella Turcica — The sella turcica is 
normally bounded posteriorly by a thm 
wall the dorsum sellar, which is a continua- 
tion of the body of sphenoid bone It is 
surmounted at its extremities by the knob- 
hhe posterior clmoid processes The floor 
forms the roof of the sphenoid sinus The 


anterior wall is a continuation of the tuber- 
culum sellee upon which the olivary emi- 
nence is situated and is not usually visible 
Above this is the chiasmal sulcus, a groove 
at either end representing the open mg of 
the optic canal On each side of the ante- 
rior wall of the fossa are overhanging ante- 
rior clmoid processes The sella turcica 
may normally be round, oval, or flat, de- 
pending on the development of the under- 
lying smuses A roentgenogram taken at 
a target-film distance of 36 inches will re- 
veal the normal sella turcica of a patient 
o\ er the age of twelve years to have a depth 
of from S to 9 mm and a sagittal diameter 
of 12 millimeters This has been regarded 
as a high normal but might suggest sus- 
picions of an adenoma m a patient with 
symptoms Tumors may, of course, pro- 
duce clinical symptoms and still be too 
small to be visualized Between the sixth 
and tenth year, a depth of 7 mm and a sag- 
ittal diameter of S mm is considered a 
normal sella turcica 
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Fig 8 Posterior fossa neoplasm deformed 
sella from enlarged third ventricle Note de- 
struction of floor, dorsum sellx and posterior 
clinoids and disclosed increased intracranial pres 
sure with presence of sub-occipital decompression 


Deformities of the Sella Turcica — A de- 
formed sella turcica is common evidence of 
an intracranial tumor The intrasellar 
tumors cause atrophy of the anterior wall 
and dorsum sellse, thinning them until they 
disappear The floor becomes coinciden- 
tally thinner and depressed The anterior 
clmoid processes he outside the limits of 
the pituitary fossa and do not atrophy until 
late, when they become pomted Supra- 
sellar tumors are usually craniopharyngio- 
mas They show a picture similar to that 
of intrasellar growths, though not so 
marked, the depression on the floor bemg 
produced much later than atrophy of the 
posterior clinoid processes and dorsum 
sellse These tumors are generally calci- 
fied Other suprasellar tumors, arising 
from the infundibulum and meninges, can- 
not be distinguished from a dilated third 
ventricle which usually causes atrophy , 
first of the dorsum sellse, then of the pos- 
terior clmoid processes After the disap- 
pearance of the clinoids, the dorsum sellse 



Fig 9 Suprasellar cyst or Rathke’s pouch cyst 
Note calcification of suprasellar region and atrophic 
dorsum sellx 


becomes pomted and then disappears 
The floor not being equally atrophied, as 
m the ballooning of the intrasellar growths, 
the sella turcica consequently is broad in 
the sagittal diameter and less so m depth 
Some writers believe that parasellar 
growths may produce unilateral formations 
mdnectly, revealing, on roentgen examina- 
tion, a double floor but changes are not a 
common finding (Fig S) 

Differential Diagnosis (Suprasellar cyst- 
cramo-pharyngiomas or Rathke pouch 
cysts) — The upgrowth of buccal ectoderm 
and downgrowth of the forebram form the 
hypophysis, and, from the embiyologic 
remnants of this canal, tumors called su- 
prasellar cysts originate They may be of 
three types simple papillary cysts, cystic 
or solid, adomantinoma and malignant 
spmdle-cell solid tumors The second 
group is the common one and is named 
after the adomantoblast, which arises from 
the same buccal epithelium which later 
gives origin for the teeth This portion of 
the aforementioned tumor is characteris- 
tically interspersed with calcium deposits 
and often bone formation, a factor of great 
importance m x-ray diagnosis These tu- 
mors are usually cystic and are located 
above the pituitary gland and behind the 
optic chiasm, producing a clinical picture 
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Fig 10 Fig 11 

Fig 10 Meningioma disclosing deformity of sella turcica, destruction of floor, dorsum sellx, and posterior 
clinoids, differentiated from intrasellar tumors by the dilated circulatory channels and hyperostosis of the 
inner table of the vault 

Fig 11 Pituitary adenocarcinoma Note extensive destruction of sella turcica with no increased intra- 
cranial pressure 


similar to that of a large chromophobic tu- 
mor with extrasellar extension, the chief 
differences being their calcification (in S5 
per cent of the cases) and the extrasellar 
character of the deformity of the sella tur- 
cica associated with their usual occurrences 
in childhood This is the most common 
cause of Frohch’s syndrome, a hypopitui- 
tarism seen m youth and caused by pres- 
sure on the pituitary body These congeni- 
tal tumors are rare in patients over eighteen 
years of age, whereas adenomas are uncom- 
mon below tins age A large congenital 
cyst may occasionally produce choked discs 
rather than optic atrophy A homonymous 
hemianopia is more likely to be caused by 
a congenital cyst than by a pituitary ade- 
noma (Fig 9) Primary gliomas of the optic 
chiasm must be considered in our differen- 
tial diagnosis of pituitary tumors For- 
merly, they were usually diagnosed as su- 
prasellar cysts, due to the fact that they 
frequently occurred m the first decade, 
caused primary optic atrophy, visual dis- 
turbances, and similar sellar deformations 


The following facts are of some help m 
the x-ray diagnosis of chiasm tumors In 
adianced cases, there appears a recogniz- 
able extension of the anterior portion of 
the pituitary fossa which is demarcated 
from the sella turcica proper by an eleva- 
tion made by the tuberculum sella The 
extension passes up under the anterior 
clinoids which may thus be elevated and 
thinned The optic foramina may show 
enlargement due to pressure Clinically, 
the process destroys vision more rapidly 
and does not show the same clean-cut tem- 
poral field defects that pituitary tumors do 
Furthermore, a primary optic atrophy in 
the presence of a generalized neurofibro- 
matosis should be suspected as being 
caused by a gliomatous process m the 
chiasm When a primary optic atrophy 
exists m a child, associated with the pecu- 
liar sella turcica deformation described, 
and without the usual shadows cast by 
the more common tumors m this neighbor- 
hood, we must consider the possibility of a 
glioma 
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Fig 8 Posterior fossa neoplasm deformed 
sella from enlarged third ventricle Note de- 
struction of floor, dorsum sell -0 and posterior 
chnoids and disclosed increased intracranial pres- 
sure with presence of sub occipital decompression 

Deformities of the Sella Turcica — A de- 
formed sella turcica is common evidence of 
an intracranial tumor The intrasellar 
tumors cause atrophy of the anterior wall 
and dorsum sells, thinning them until they 
disappear The floor becomes coinciden- 
tally thinner and depressed The anterior 
clinoid processes he outside the limits of 
the pituitary fossa and do not atrophy until 
late, when they become pointed Supra- 
sellar tumors are usually craniopharyngio- 
mas They show a picture similar to that 
of intrasellar growths, though not so 
marked, the depression on the floor being 
produced much later than atrophy of the 
posterior clrnoid processes and dorsum 
sella These tumors are generally calci- 
fied Other suprasellar tumors, arising 
from the infundibulum and meninges, can- 
not be distinguished from a ddated third 
ventricle which usually causes atrophy, 
first of the dorsum sella, then of the pos- 
terior clinoid processes After the disap- 
pearance of the chnoids, the dorsum sella 



Fig 9 Suprasellar c> st or Ratlike s pouch cyst 
Note calcification of suprasellar region and atrophic 
dorsum sellce 


becomes pointed and then disappears 
The floor not being equally atrophied, as 
in the ballooning of the intrasellar growths, 
the sella turcica consequently is broad in 
the sagittal diameter and less so in depth 
Some writers believe that parasellar 
growths may produce unilateral formations 
indirectly, revealing, on roentgen e\amina 
tion, a double floor but changes are not a 
common finding (Fig S) 

Differential Diagnosis (Suprasellar cyst- 
cramo-pharyngiomas or Rathke pouch 
cysts) —The upgrowth of buccal ectoderm 
and down growth of the forebrain form the 
hypophysis, and, from the embryologic 
remnants of this canal, tumors called su- 
prasellar cysts originate They may be of 
three types simple papillary cysts, cystic 
or sohd, adomantmoma and malignant 
spindle-cell sohd tumors The second 
group is the common one and is named 
after the adoroantoblast, which arises from 
the same buccal epithelium which later 
gives origin for the teeth This portion of 
the aforementioned tumor is characteris- 
tically interspersed with calcium deposits 
and often bone formation, a factor of great 
importance in v-raj diagnosis These tu- 
mors are usually cystic and are located 
above the pituitary gland and behind the 
optic chiasm, producing a clinical picture 
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Fig 14 Ancurjsmal dilatation of the internal 
carotid arterj , causing expansion and atrophic 
changes in sella turcica Note the calcified streaks 
ra the blood vessel Stereoscopicallj , the calcifi- 
cations are noted in the parasella region 



Tig 15 Calcified subdural hematoma adjacent 
to the sella turcica, having the appearance of a 
cramopharyngeoma The history of trauma 
differentiates this lesion 


sella turcica simulating early intrasellar 
tumor The increased intracranial pres- 
sure is found in extrasellar tumors and not 
in adenomas of the pituitary gland (Fig 
13) 

Aneurysmal dilatation of the internal 
carotid artery frequently causes a deformed 
sella turcica simulating a pituitary ade- 
noma The streaks of calcifications in the 
mtemal carotid artery situated m the para- 
sellse region differentiate the mtra-from the 
para-sella lesions (Fig 14) 

Calcified subdural hematoma may cause 
a deformity of the sella turcica which re- 
quires differentiation A history of trauma 
and subsequent calcification will differen- 
tiate the two lesions (Fig 15) 

Cushing states that some day the diag- 
nosis of pituitary adenoma will be made as 
frequently as that of a thyroid adenoma 
and that the tumor exists undiscovered m 
many individuals to-day When the en- 
tity is sought more often, it will be found 
not only in its grosser manifestations but 
m all the prechmcal stages in which it ex- 
ists unknown because of its mild nature 
Diagnosis based on x-ray examination of 
the early tumors will be much more diffi- 
cult, if not impossible, since then size will 


not be sufficient to cause bone changes 
within the skull The diagnosis as well as 
the prevention of these tumors may some 
day belong to the field of biological chem- 
istry However, life and sight are threat- 
ened only by the more advanced tumors 
The x-rays are capable of confirming the 
presence of such growths In the case of 
the basophilic tumor, the assistance of the x- 
rays is tremendously augmented by the 
characteristic clinical syndrome, so that to- 
day, even though our method of diagnosis 
is not accurate enough to detect the patho- 
logic change in its incipiency, we have ad- 
vanced sufficiently to diagnose many of 
the heretofore confusing pituitary tumors 
with some degree of exactness, and define 
their size, physiology, and histology be- 
fore they have inflicted irreparable 
damage 


* " UU1U TO — my debt 
of gratitude to Dr Foster Kennedy and 
Dr Lewis Friedman, Directors of Depart- 
ments of Neurology and Roentgenology 
respectively, for their land co-opeS 


309 West 103rd Street 
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Fig 12 Fig 13 

Fig 12 Arterovenous angioma Note effect of extrasellar pathology causing atrophj of posterior clmoids 
and dorsum sella; The calcifications in the blood vessels and dilated circulatory channels show the extra 
sellar tumor 

Fig 13 Deformity of sella caused by cerebral tumor, simulating pituitary adenoma and differentiated b\ 
increased intracranial pressure The convolutional atrophy is usually found in extrasellar neoplasm 


Meningiomas, occumng in the supra- 
sellar region, may cause deformation of 
the sella turcica This is generally charac- 
teristic of most extrasellar processes, m 
that there is pressure atrophy of the skull, 
destruction of the posterior chnoids, and a 
boat-shaped flattening of the sella turcica 
rather than the ballooning of intrasellar 
growths Clinically, they resemble Rath- 
ke’s pouch tumors in that there is primary 
optic atrophy, bitemporal hemianopia, and 
the hypopituitary picture caused by pres- 
sure on the gland and the environs, with 
symptoms of polyuria, drowsiness, etc 
However, they are distinguished from pi- 
tuitary adenoma by irregular changes in 
the sella turcica and lack of ballooning 
(Fig 10) 

Rathke’s pouch tumors are differentiated 
by the fact that they commonly occur m 
childhood, while meningiomas are present 
in adults only 

Interpeduncular teratomas give rise to a 
cluneal picture of hypopituitarism, pro- 
duced by a chromophobic adenoma with 
early bitemporal hemianopia and primary 
optic atrophy However, the neighbor- 


hood symptoms, such as polyuria, call at- 
tention to the extrasellar nature of the 
growth The x-ray may show complete 
absorption of all sellal landmarks m the ad- 
vanced cases, there being nothing charac- 
teristic to distinguish it from other extra- 
sellar neoplasms 

Cholesteatomas, occumng in the pitui- 
tary region, are rare and give an atypical 
symptomatology A dilatation of the 
third ventricle, due to obstruction, pre- 
sents a picture similar to suprasellar tu- 
mors Ventriculography is informative 
Malignant pituitary tumors, m an early 
phase, reveal a picture sumlar to benign 
growths, nevertheless, the rapid clinical 
course and extensive bone destruction 
will distinguish the malignant growth 
from the benign (Fig 11) Extrasellar 
neoplasms frequently simulate the intra- 
sellar tumors Arteriovenous angioma 
causes atrophic dorsum sellae and poste- 
rior chnoids The calcified streaks in the 
blood vessels and dilatation of circulator) 
channels disclose the presence of the extra- 
sellar tumor (Fig 12) 

Cerebral tumor causing deformation of 



THE ROENTGENOLOGIC STUDY OF THE MASTOID AREA 1 

By F L SCHUMACHER, M D , Pittsburgh, Pa 


C OMPARATIVELY little has been 
written about the mastoid m recent 
years So little, in fact, that it would 
seem worth while to remew the subject and 
the literature 

The mastoid antrum is an outgrowth of 
the tympanum that communicates with the 
tympanum through the auditus , it is pres- 
ent at birth, a cavity varying from 7X9 
to 9 X 11 millimeters The mastoid pro- 
cess, at birth, is a small tubercle that is 
gradually pushed downward as growth in- 
creases and the mastoid cells develop , the 
mastoid cells are m reality diverticula of 
the antrum From above, the antrum is 
bounded by the roof of the tegmen-tym- 
pam, its mner wall is formed by the base 
of the petrous pyramid and its outer wall 
by the squamous portion of the temporal 
bone This squamous bone in infants is 
not more than one or two millimeters m 
thickness but by the ninth year has usually 
increased to about ten millimeters 

According to Wittmack, in the third or 
fourth year, the mastoid antrum has as- 
sumed all the adult characteristics He 
divides the development of the temporal 
bone into three periods (1) Formation of 
the tympanum, epitympamc recess, and 
the mastoid antrum, continuing to the end 
of the first year, (2) formation of mastoid 
cells from these three cavities which ceases 
between the fourth and sixth year, (3) 
further formation of cells, which continues 
throughout life Zuckerkandl says that 
pneumatization of the process begins about 
puberty, Koehler says that it continues 
throughout the life of the individual Most 
anatomists agree that the large majority 
of mastoids are sjanmetrical , asymmetry 
can usually be taken as an indication of 
previous pathology 

There are two general classes, infantile 


1 Read at the Twenty first Annual Meeting of thi 
Pennsylvania Radiological SocieU Williamsport 
Pcnna , June 5 and 0, 1930 ^ 


and pneumatic Both Cheatle and Bige- 
low' use this same classification Law 
divides them into the non-cellular and 
cellular 

An infantile type consists grossly of an 
outer layer of compact bone, known as the 
antral wall, and an mner layer of fetal cells 
Below this is the mastoid itself, either noth 
a diploetic structure or solid compact bone 
This latter type is spoken of as the unde- 
veloped type, persisting tliroughout life 
wuthout further pneumatization From a 
roentgen viewpoint we recognize in the 
non-cellular types the follownng anatomi- 
cal structures 

External meatus Mastoid antrum 

Internal meatus Sigmoid sinus 

Knee of the sinus Tip of the process 

The remainder is dense compact bone 
Occasionally a small group of cells can be 
visualized in the antrum and less often a 
few between the auditory canal and the 
sinus 

While the diploetic type has much the 
same appearance as the undeveloped in- 
fantile type, it is most important that these 
small cells be accurately described so that 
they may be thoroughly curetted 

The sclerotic type also resembles the un- 
developed type except that the osteitis pro- 
duces irregular areas of sclerosis with al- 
ternating or interspersed groups of cells, 
while the infantile type is of a more homo- 
geneous structure Most writers are of the 
opmion that the sclerotic type is not a sepa- 
rate and distinct entity, but that it is a dip- 
loetic type which has been the seat of 
active inflammation, and that arrest of 
development and sclerosis naturally follow,' 
The sclerosis will more than likely originate 
and be most pronounced about the knee of 
the sinus and progress toward the tip In- 
i olvement of the antral area occurs at the 
expense of the cellular structures 

In the pneumatic type, all the anatomi- 
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are well outlined, the smus groove is more 
or less distinct, and there is little or no 
exudate within the cells Surgical inter- 
vention is seldom indicated, but a differen- 
tial diagnosis must exclude post-auncular 
edema, eczema, or furunculosis ot the 
canal 

Should the clinical symptoms of such a 
case become more acute, re-exammation 
in a few days will more than likely reveal 
an acute purulent mastoiditis with greater 
opacity of the area, cells filled with exu- 
date, the trabeculae thickened (softened), 
and the anterior edge of the smus groove 
preserved and more sharply outlined Sim- 
ple myringotomy usually restores the nor- 
mal pressure, and if dramage is adequate, 
complete resolution takes place 

Cessation of dramage with unfavorable 
clinical symptoms is a definite indication 
for re-examination Surgical intervention 
is required if the exudate increases and the 
cells coalesce The visibility of the ante- 
rior edge of the smus groove is a most im- 
portant guide m advising surgical interven- 
tion Granger has always maintained that 
m infants, when the smus groove is visible, 
surgical intervention is indicated This 
same observation was made by Taylor, 
previous to Granger’s publication Taylor 
said “When the mastoid becomes in- 
volved, the smus wall usually appears very 
prominent, due to the change in the density 
of the mastoid cells Consequently when, 
on comparing the two sides, the smus 
wall appears more prominent on one side, 
it is significant of mvolvement of that 
side ” 

Necrosis of the trabeculae means abscess 
formation Since the antrum is m 
most cases the original site of infection, 
we expect to find necrosis first in that 
area 

Next m order would be its extention to 
and mvolvement of the smus groove, with 
the formation of a pensmus abscess, re- 
vealed by solution of the continuity of the 
smus wall When the continuity of the 
tegmen is broken, there is grave danger of 
internal perforation and the formation of an 
epidural abscess The progress is too 


rapid for new bone formation, so the wall 
of an abscess would not be sharply out- 
lined On the other hand, cholesteatoma 
is the result of a chronic suppuration with 
definitely circumscribed borders, due to 
an osteitis, while a cyst would have its 
smooth wall and homogeneous cystic con- 
tents 

In the infantile or undeveloped type the 
diagnosis is much more difficult One may 
temporize with a fan degree of safety in 
the pneumatic types, but m the non-cellu- 
lar types the situation is entirely different 
Because of the thick outer antral wall, in- 
fection may progress for a long period with- 
out visible external mastoid signs Intra- 
cranial complications through the posterior 
wall have been known to occur without 
giving very marked superficial indications 
Very often a small group of cells between 
the posterior wall and the smus is the only 
cellular structure visible When such an 
infection is confined to the mastoid area it 
becomes that bug-bear of the otologists, a 
chrome suppurative mastoiditis All non- 
cellular types, infantile, sclerotic, or diplo- 
etic, with acute symptoms should, accord- 
ing to Gerber, have the antrum explored 
early m order to prevent chrorucity 

A fourth variation of the pneumatic 
group is the double-decked type m which a 
false inner table separates the outer cells 
from a rich diploetic structure While not 
common, it is by no means rare, Gerber 
and Law both speak of it The responsi- 
bility for its diagnosis rests solely with the 
roentgenologist The fine details must be 
reported to the surgeon or he will discon- 
tinue his exploration when this false inner 
table is reached, and leave a large area of 
small mfected cells untouched The only 
case of this land seen by the writer had a 
persistent discharge after a second opera- 
tion, and eventually developed a petrositis 
This case was later operated on by Kopet- 
sky 

While suppuration of the petrous pyra- 
mid has been recognized for many years, it 
has been given more serious consideration 
since the publications of the monographs 
of Kopetsky, Eagleton, Taylor, and others 
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cal features of the infantile type are present 
in addition to the air cells with their bony 
trabeculae The real difference between 
the two types hes in this cellular structure 

The additional anatomical structures 
that are of prime importance are the pos- 
terior wall of the auditory canal, just pos- 
terior to it and possibly separated from it 
by small cells hes the aqueductus fallopius 
containing the facial nerve Posterior to 
this is often found another group of cells m 
front of the anterior wall of the sinus 
groove 

The lateral smus transverses the mastoid 
process from behind forward At about 
the level of the antrum (the knee), it bends 
downward and at the level of the tip enters 
the jugular bulb It hes in a groove, the 
borders of which form most important 
landmarks As pneumatization progresses, 
the groove becomes more distmct 

The tegmen tympani lies above the canal 
and the antrum Above the line of the teg- 
men is the squamous portion of the tem- 
poral bone into which the pneumatization 
may have extended 

The temporal bone, the glenoid cavity, 
and the condyle of the jaw mark the outer 
borders of the mastoid area In excep- 
tional cases cells may be found extending 
as far forward as the root of the zygoma or 
backward into the occiput 

While the pneumatic group is divided 
usually into three types, a large celled type, 
small celled, and mixed celled, there are en- 
countered all sorts of combinations For- 
tunately, in most cases, the large cells will 
be found about the periphery, often at the 
tip Such cases invariably drain better 
than those in which the small cells com- 
prise the borders Combinations of cellular 
and non-cellular types occur 

Pneumatized spaces, when present and 
normal, have a very thin mucosal lin- 
ing, a muco-penosteum that consists of a 
scahtily vascularized fibrous layer covered 
with a single layer of flattened squamous 
cells When there is only partial pneu- 
matization, the muco-penosteum rests di- 
rectly on the marrow-containing spaces or 
a very thin layer of bone separates air-con- 


taming spaces from marrow The blood 
supply for the mucosa, bone, and marrow 
comes from small regional vessels No 
studies have been made of the lymphatics 
of this area 

The pathology vanes according to the 
structures, osteitis can occur only in a 
pneumatized structure, while osteomyeli- 
tis occurs m bone which contains marrow, 
either red or yellow 

Infection in the tympanum, with edema 
and pus formation, obstructs the eusta- 
chiantube The air in the antrum is quickly 
absorbed and the change from the positive 
to negative pressure encourages bactenal 
growth , the antrum and cells soon fill with 
exudate and produce the characteristic 
roentgen appearance If simple drainage, 
myringotomy, relieves the pressure, re- 
storing the positive pressure, the exudate 
is absorbed, the edema disappears, and the 
clinical symptoms improve The antrum 
hes about 9 mm above the floor of the 
tympanum, and the surface of the eusta- 
chian tube is 4 mm above it, so that there 
must be considerable pus and edema before 
these structures are involved 

When drainage is inadequate the pres- 
sure plus the infection involve the tra- 
beculee Osteitis progresses to necrosis, the 
cell groups coalesce, and abscess results 
Necrosis usually begins at or near the knee 
of the sinus, extending to and involving the 
smus covering External rupture is rare 
Unfortunately, the destruction progresses 
internally, with the formation of an epi- 
dural abscess or what we now regard as an- 
other distmct clinical entity — suppuration 
of the petrous apex 

The roentgen value of a mastoid exami- 
nation, as defined by Law, “is equal to the 
interpretation of the film plus the technic 
divided by the clinical evidence ” In other 
words, no matter how careful and exten- 
sive the roentgen examination, the cluneal 
phase is first 

A mild acute mastoiditis occurs m all 
middle ear infections Due to the hyper- 
emia and passive congestion, the involved 
side is more radiopaque The structures 
do not lose their identity The trabecula; 
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will visualize certain structures to good 
advantage, but at the expense of others 
The Stenvers position is valuable not only 
to demonstrate the mastoid cells but the 
contours of the pyramids In this position 
the sinus is not as clearly defined as m the 
Law position A reverse of the Caldwell 
position gives one an additional view 
of the pyramids, but will not visualize 
the cellular structure at the base of the 
pyramids In the Caldwell position the 
pyramids are within the orbits 

The Arcelrn or Granger position, the re- 
verse of the Stenvers position and the Low- 
Beer position, will add information to that 
already derived from the other three It is 
not a question of how many films but how 
good, how closely we can correlate the ro- 
entgen interpretation to the physical find- 
ings, and the symptoms 

001 Jenkins Bldg 
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The first operation for drainage of the 
petrous apex was performed m 1929, al- 
though the apex had been drained by fol- 
lowing a sinus as early as 1S93 Gradem- 
go’s first monograph was published in 1904, 
the second in 1907, and Kopetsky’s in 1930 
Since then there has been a great deal writ- 
ten on this subject 

These cells, like the antrum, are likewise 
an outgrowth from the tympanum, and it 
naturally follows that infection of the tym- 
panum will cause the same tram of pa- 
thology as occurs in the antrum Unlike 
mastoids, the petrous pyramids are not 
symmetrical The cells arise from four 
different areas and tend to spread in tracts 
converging toward the apex The distal 
third of the pyramids are marrow bone and 
are usually non-cellular Dramage occurs 
through the middle ear and is accelerated 
by myringotomy or simple mastoidectomy 
The tendency of petrous infection is to 
undergo spontaneous resolution Failure 
of adequate dramage results m early infec- 
tion of the meninges — acute suppurative 
type of petrositis A chronic suppurative 
type has been recognized by some writers 

The symptoms, accordmg to Lillie, are 
homolateral orbital or retro-orbital pain, 
continuous drainage, and low grade sepsis 
Sixth nerve paralysis may occur He says 
this syndrome should not be confused with 
Graderugo’s syndrome, which is not charac- 
teristic of any specific lesion The onset of 
symptoms usually occurs from ten days to 
two weeks following a simple mastoidec- 
tomy 

In the pneumatized pyramids, the ro- 
entgen findings of pathological signifi- 
cance are diminished aeration, deficient 
trabecula;, intense atrophy, perforation, 
and destruction of the apical contour 

For a detailed description of the anatomy 
of this portion of the temporal bone, one 
should consult the standard works of a- 
natoniy -r, better still, the excellent mono- 
graphs that have been published since 
1930 Wedged m between the sphenoid and 
occipital bones, this pyramid lies in close 
contact with seven cranial nerves (o to 11, 
inclusive), the Gasserian and geniculate 


ganglia More than half its surface is 
covered with dura The tentorium cere 
belli is attached to its superior angle It 
hes near to the lateral border of the naso- 
pharynx, and two palatal muscles take ori- 
gin from its under surface The trigeminal 
nerve is separated from its apex by a layer 
of dura The superior petrosal sinus is 
above and behind it Below and in front 
are found the jugular bulb, carotid artery, 
and the inferior petrosal sinus Some part 
of the pyramid is m close relation to the su 
perfiaal petrosal nerves, the nerve of Ja- 
cobson (tympanic branch ofglosso-pharyn- 
geal), and the carotid sympathetic trunk 
A structure which is so closely related to 
the tympanum, the mastoid, and so many 
of the cranial nerves and blood vessels, 
must necessarily be mcluded m any study 
of the temporal bone Since the symptoms 
so often follow a mastoidectomy, and on ac- 
count of the many variations m type and 
symmetry, the radiographic record of the 
pyramids made before operation will be of 
greater value for comparison if it becomes 
necessary to re-examine after mastoidec- 
tomy 

What positions and how many films 
are required for an adequate examina- 
tion of the temporal bone? Should the 
Bucky diaphragm be used ? It would seem 
that the 15° angle position made stereo- 
scopically with both mastoids on the film, 
without the Potter-Bucky diaphragm, is the 
rational procedure This should be sup- 
plemented with postero-antenor stereo- 
roentgenograms in the Caldwell position, 
forehead and nose at a 23 ° angle The ver- 
tex-submental or the sub-mento-vertex 
positions, stereoscopically will visualize 
the pyramids to the best advantage The 
former is easier in long-necked individuals, 
but difficult in short, stout persons The 
sub-mento-vertex Taylor position is rather 
unpleasant for some patients, occasionally 
producing vertigo, but very valuable when 
obtained These three positions will per- 
mit examination of the temporal bone m 
three different planes and should be con- 
sidered adequate 

There are many other positions which 
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Fig 1 Dg 2 

Fig 1 Case 1 Boy, 7 years old Area of decatenation m the right ischiopubic synchroadrosis with 

welt defined edces and a’ crumbly structure Osteochondrosis vschio pubica. . 

Fig 2 Case 2 Girl, Q years old A well limited focus of decatenation in the right ischiopubic syn- 
chondrosis Osteochondrosis ischio-pubica 


gards them as complications of the primary 
process, however, such complications are 
not known m osteochondropathies of other 
localization Haberler (7), considermg 
this, states that m his cases of osteochon- 
dritis ischio-pubica, as well as m other cases 
described previously, there took place a 
chrome unspecific process, which from the 
first arose as such As a matter of fact, 
Odelberg (IS) at an earlier date described 
three cases with lesions in the ischio-pubic 
synchondrose, m chddren between the 
ages of 11 and 15 years, very similar to the 
disease which was later described as osteo- 
chondritis ischio-pubica During the opera- 
tion the author obtained a round brown- 
ish mass, rich m cellular elements and plas- 
matic cells, with a small addition of leuko- 
cytes Bactenologic investigation and in- 
oculation of animals proved negative 
After periods of one, two and one-half, and 
three years, respecti\ely, the children re- 
covered The author excludes syphilis, 
tuberculosis, and ostitis fibrosa in his cases, 
supposing that here a peculiar inflamma- 
tory process took place 
The Haberler-Odelberg conception of 
the inflammatory nature of the changes in 
osteochondritis ischio-pubica very well ex- 


plains the clinical and roentgenologic symp- 
toms of many cases but not of all It does 
not explain cases m which limited areas of 
decatenation appear m the synchondrose 
and the clinical course is symptomless or 
with very mild symptoms, even these dis- 
appearing withm a short tune Heeren, 
Janker, and others had just the eases in 
view , we also had some under our observa- 
tion There is no good evidence to suppose 
that these changes are the primary stage of 
a typical osteochondritis or an abortive 
form of it We are more inclined to con- 
sider them as changes in the normal proc- 
ess of ossification, as may be observed m 
the other parts of the skeleton, without any 
inflammatory basis Such changes must be 
a common finding m processes that are 
accompanied by retarded ossification of the 
cartilage As a matter of fact, Engeknann 
mentions that, m congenital unilateral dis- 
location of the hip joint, abnormalities often 
occur in the region of the synchondrose 
Here also might be referred the Dickson 
Wnght (4) case of a boy aged 11 years, who 
had, together with osteochondropathy, 
irregular blurred outhnes distributed m 
many epiphyses of the ischio-pubic syn- 
chondrose 
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^PHROUGH extensive roentgen investi- 
gation in bone diseases of children, we 
have been able to distinguish a special 
group of lesions in the osteochondnal part 
of the epiphysis of the growing bone, which 
are at present united under the name of 
epiphysitis or juvenile osteochondropathy 
Such changes have been found in the differ- 
ent parts of the skeleton To the uncom- 
mon localization of this process belong 
lesions of the ischio-pubic synchondrose, 
first described by Van Neck, in 1924, under 
the name of osteochondritis ischio-pubica 
After his first publication there appeared a 
number of other papers describing similar 
cases Valtancoli (22), Wulfing (25), As- 
plund (1), Manfredi (16), and Hirsch (11), 
and others We do not propose to give 
here a historical review of the literature 
smce it can be found in most works on the 
subject In general, there could be quoted 


describe more or less serious symptoms, 
such as rise of temperature, local swelling 
and edema, a spasm of adductors, and 
pains m the hip joint which cause a condition 
that may be mistaken clinically for coxitis 
tuberculosis In some cases only a short 
rest cure is sufficient to insure complete 
disappearance of all manifestations of the 
disease, m others, the process continues 
for months and years As regards the 
roentgen picture, Van Neck, Valtancoli, 
and Heeren consider as characteristic 
changes the formation of an oval focus of 
rarefaction m the region of the synchon- 
drose, sometimes with distinct sclerotic 
outlines without reactive manifestations in 
the surrounding tissues On the other 
hand, Asplund, Haberler (7), Engelmann 
(6), and others describe definite destruc- 
tive and reactive changes in the adjoining 
bones, with sequestration and purulent 


about fifteen more or less full descriptions 
of cases of osteochondritis ischio-pubica, 
but each author had under observation not 
more than from one to three or a maximum 
of four cases Therefore, the more surpris- 
ing was Heeren’s report (10) This author, 
on studying 95 roentgenograms of the pel- 
vis of children aged from 2 to 12 years, 
found lesions m the ischio-pubica syn- 
chondrose in 33 cases, which he also classi- 
fied under the above disease 

The considerable difference in the num- 


fusion in some cases 

These various and contradictory de- 
scriptions of osteochondritis ischio-pubica 
presented by the authors make it doubtful 
as to whether m all cases the same disease 
had been under observation, i e , the juve- 
nile form of osteochondropathy Quite 
often symptoms described by some authors 
differ from all that we know about this dis- 
ease True, the etiology and pathogenesis 
of juvenile epiphysitis are still not defi- 
nitely established, however, most of the 


ber of cases makes a more critical con- 
sideration of the question warrantable , 
also, a dissimilarity in the cluneal and roent- 
genologic picture described by the author 
causes yet further perplexity According 
to Heeren, m many cases the typical 
changes in the synchondrose are symptom- 
less, only being accidentally discovered by a 
roentgenogram , m other rarer instances , the 
cases reveal only shght clinical symptoms 
Whereas, Asplund, Van Neck, and V ulfing 


writers agree on the fact that the condition 
is least of all caused by a common inflam- 
matory process The diseases known as 
Kohler's, Perthes’, Osgood-Schlatter’s, 
Kienbock’s, Preiser’s, and others similar to 
these do not appear clinically as acute in- 
fections, with high temperature, and we do 
not know of any instances which have 
ended with sequestration and suppuration 
Heeren ascribes these changes to secondary 
infection at the site of the lesion and re- 
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Fig 5 ® 

Fig 6 Case 3 Roentgenogram taken in 1935, 1 year 5 months later than Figure 4 Note in the region 
of the right synchondrosis some separate round areas of decalcification with condensed periphery The lett 
ischiopubic branch is hazy and mottled on the medial contour , , , 

Fig 0 Case 4 Girl, 7 years old Roentgenogram taken in 1929 The medial part of the left ischio- 
pubic region is occupied with areas of decalcification with uneven edges A small promontormm is to be 
seen on the right ischiopubic branch 


thigh when walking The leg is flexed, 
with painful abduction, the temperature is 
normal or shghtly raised Local manifes- 
tations are seldom observed, such as swell- 
ing at the place of symphisis or labia ma- 
jores m girls, pain on palpation, and swell- 
ing in the inguinal fold All these symp- 
toms either disappear quickly or remain for 
some time The diagnosis is based on 
roentgen findings 

THE ROENTGEN PICTURE 

In case of osteochondrosis ischio-pubica, 
there appears m the region of the synchon- 
drose an oval or round focus of rarefaction, 
sometimes of crumblike structure, with 
distinct contours The focus, which rarely 
spreads over the entire width of the bone, 
leaves strips of normal tissue on the medial 
and lateral sides, sometimes even con- 
densed on the side of the angulus pubis 
Very characteristic is the projection of the 
bony cartilaginous mass m the form of a tri- 
angular promontormm m the lumen of the 
foramen obturatonum Such a promon- 
tonum is sometimes observed as a variant m 
a case of normal ossification, but it does not 
reach such large proportions asm osteochon- 
dritis ischio-pubica The edges of the decal- 


cified zone on the side of os pubis and os ischi, 
remaining well defined, become condensed 
m some cases and appear sclerotic in char- 
acter The adjoining bone is normal The 
focus remains m such a condition for from 
a few weeks to several months , then begins 
a gradual process of restitution, the bone 
taking on a normal appearance and only 
the promontonum into the lumen of the 
foramen obturator, retarded m its restitu- 
tion, remaining of the former process 

In the above described form the roentgen 
picture is so characteristic for osteochon- 
drosis ischio-pubica, that it can hardly 
present any difficulties for differential 
diagnosis The diagnosis is yet further 
clarified if there are corresponding changes 
m the other synchondrose, but there they 
are less clearly revealed and must be care- 
fully searched for 

In cases of osteochondritis ischio-pubica, 
the pathologic process is more clearly re- 
vealed with regard to the mtensity of the 
changes and their development The proc- 
ess of decalcmation and distrophy is not 
limited to the synchondrose but is trans- 
ferred to the adjoining part of the os pubis 
and os ischi, forming one continuous focus 
or appearing as a number of separate spots 
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Fig 3 Fig 4 

•.rS aS< i ? Boy, 0 years old Roentgenogram taken m 1933 In the right ischiopubic synchondrosis 
,T!P® “ * f r p a f ea °l Recalculation, well limited above and below The medial contour in this zone is 
choiidrosis ischio piibi’ " ^ defined In the left synchondrosis are two little areas of rarefaction Osteo- 

F t 'u 4 '1 Roentgenogram taken in 1934, 15 months later than Figure 3 The decalaficated zone 

m the right synchondrosis is markedly decreased and distinctly outlined The decalcination in the left is 
hardly discernible 


This group of changes in the ischio-pubic 
synchondrose, which has as its basts an im- 
pairment of the normal process of ossifica- 
tion and which is related or similar in its 
pathogenesis to osteochondropathy, we 
propose to designate as osteochondrosis 
lschio-pubica, thereby distinguishing it 
from the other form known as osteochon- 
dritis ischio-pubica, characterized by an in- 
flammatory process 

DIAGNOSIS 

Undoubtedly, etiologic analogous proc- 
esses give morphologically different pic- 
tures in the bones, depending on the locali- 
zation of the lesion and age of the patient, 
inasmuch as the development of the focus 
is influenced by the anatomical and func- 
tional peculiarities of the particular region 
of the bone, its structure, blood supply, 
mechanical strain, etc From this point of 
view, changes in the synchondrose must 
vary from analogous processes m other 
localities The ossification of the ischio- 
pubic cartilage occurs, according to Braus 
and Schrnz (20), at the age of from six to 
eight years, according to Hasselwander 
(8) at the age of from seven to eight years, 
and according to Valtancoh (22), at eight 
years With that age are associated most 


of the eases of osteochondritis lschio- 
pubica, rarely are children from 11 to 
12 years mentioned At this stage of de- 
velopment, Haberler thinks that the locali 
zation of the process m this disease must be 
connected with special construction of the 
vessels The roentgenologic architectonic 
of the bones of the pelvis is well studied by 
Balli (2), who describes extensive develop- 
ment of a spongy mass in tuberositas lschn 
and peculiarities in the structure of ramus 
descendens ossis pubis, m which case the 
spongy bone consists of large cavities lim- 
ited by thin partitions As studied by 
Heeren (9), there are still more transparent 
areas m the normal child pelvis, which 
must be well known so as not to be mis- 
taken for pathologic manifestations In 
cases of osteochondritis (-osis) lschio- 
pubica, the lesions localize in the synchon- 
drose itself and the adjoining bony regions 
As already mentioned, the clinical symp- 
toms m this disease vary from complete 
absence of subjective complaints and out- 
side manifestations, to expressly revealed 
symptoms, that may lead to a mistaken 
diagnosis of coxitis tuberculosis With this 
diagnosis the children are usually sent for 
roentgen investigation The child com- 
plains of a pain in the hip joint or in the 
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Fig 9 10 

Fig 9 Case 4 Roentgenogram taken m 1933, one year later than Figure 8 The left ischiopubic 
branch appears quite broad and massive. The defects in the right os pubis are filling up 

Fig 10 Case 4 Roentgenogram taken in 1935 2 years 3 months later than Figure 9 The bones are 
broader and more condensed The symphysis outlines are irregular, festoon-like The structure of bone 
in the synchondrosis region is well developed 


time For differential diagnosis, much 
more difficulty is encountered m cases of 
tuberculosis of the ischiopubis m the re- 
parative stage when the edges of the foci 
begin to condense Thus, for example, 
Ingber (12), in his work on tuberculosis of 
this region, presents some roentgenograms 
very similar to those wc find in osteochon- 
dritis Similar roentgenograms are sub- 
mitted by Engelmann in his work In such 
cases only a long systematic clinical and 
roentgenologic study of the condition, with 
consideration of all the data, can aid to- 
ward a correct diagnosis 

PERSONAE OBSERVATIONS 

We present here some of the personal ob- 
servations which we consider typical for 
osteochondrosis and osteochondritis lschio- 
pubiea 

Case 1 N S a boy, aged 7 years, who, 
as an apparently healthy child, two weeks 
previous to examination, developed in 
the nght leg a pain which was especially 
noticeable after running The physician 
found no objective changes A few days 
later all complaints disappeared How- 
ever, in order to exclude coxitis a roent- 
genogram of the pelvis was made (Fig 1) 
Except for a slight bilateral coxa valga, no 


abnormalities were rei ealed m the hip 
joint, but in the region of the nght ischio- 
pubic synchondrose could be seen an area 
of decalcmation the size of a nut, with well- 
defined edges and a crumbly structure 
The decalcmation spread also upon the 
promontonum into the lumen of the fora- 
men obturatum 

Case 2 S I a girl, aged 6 years, the 
daughter of healthy parents, whose anam- 
nesis and clinical findings are an exact 
repetition of the above desenbed case 
The pam was localized in the region of the 
hip joint and upper part of the femur A 
roentgenogram of the pelvis, taken m 1935 
(Fig 2), revealed that both hip joints were 
normal in appearance In the region of the 
nght synchondrose, a limited focus of de- 
calcmation could be observed, similar to 
the one found m Case 1 There was also a 
promontonum into the lumen of the fora- 
men obturatum Four days later the child 
was quite well, running about and playing 
as usual A roentgenogram taken later 
clearly revealed the focus with its edges 
slightly sclerotic There were no notice- 
able changes in the other bones A roent- 
genogram taken m 1936 showed the same 
picture 

Case 3 C E , a boy, aged 6 years, was 
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f . ®- oent Ee n °gratn taken in 1929, five months later than Figure 6 Several round irregular 

foci are seen in the left ischiopubic branch The concave edge of the right os pubis is irregular 

_ & * Case 4 Roentgenogram taken in 1932, 2 years 3 months later than Figure 7 The edges of the 
deficient area have become more condensed and straightened 


There are no reactive manifestations or 
they are very slight The process is of 
longer duration, continuing from several 
months to years In far advanced cases, 
the deformation of the bone is quite con- 
siderable and this stands m conti adiction 
with the complete absence of clinical symp- 
toms We have observed no sequestration 
of the bone, and think that the cases in 
which it takes place do not belong to the 
group of the disease under observation 

DIFFERENTIAL DIAGNOSIS 

In differential diagnosis, syphilis, osteo 
myelitis, and tuberculosis must be ex- 
cluded As a rule, syphilis of the bones of 
a purely destructive form is seldom met 
with, especially m the region of the ischio- 
pubic bones, the characteristics of this 
disease are a thickening and condensation 
of the bone in its cortical and spongy lay- 
ers To these, may be added the typical 
nocturnal pams, the anamnesis and finally 
the serologic reactions Osteomyelitis of 
the ischiopubic synchondrose has been 
many tunes described m the recent litera- 
ture, both in adults (Soderlund (21), Peirson 
(19), McWhorter (24) and by many 
others), and more seldom m children 
(Doran and Brown (5), Klemm (14), En~ 


gelmann (6), and others) In the ordinary' 
acute and subacute forms of osteomyelitis, 
beside a more sudden onset of the disease 
and more clear picture of general malaise, 
with a corresponding change m the blood, 
there is usually observed a mom rapidly 
progressing process in the bone, having 
more pronounced reactive changes m the 
surrounding tissues, sequestration, and 
purulent fusion If, on examination of the 
child, a fluctuating swelling can be found 
m the region of the symphisis or anywhere 
near, and if on incision pus is obtained or a 
fistula is formed, a benign non-specific 
osteochondritis in the sense described 
above is excluded In the early stage of 
tuberculosis we also have a focal decalcina- 
tion of the bone, which makes these condi- 
tions similar to osteochondritis lschio- 
pubiea, but in tuberculosis the rarefaction 
of the bone is more diffused and less limited 
on the periphery' of the focus According 
to Madlener (15), tuberculosis is localized 
more often in the branches of the os pubis, 
and only in severe cases does it also affect 
the rami of the ischium Pathologically, 
we have here a caseous form of osteitis 
tuberculosa, which gives secondarily' a 
rapid process of fusion, causing sequestra- 
tion, abscesses, and fistula within a short 
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sis of osteitis fibrosa, others did not ex- 
clude the possibility of a neoplasm and sug- 
gested a biopsy Our diagnosis lay be- 
tween osteochondritis ischio-pubica and 
osteitis tuberculosa No biopsy was made 
The child spent the summer in the coun- 
try, under calcium treatment and taking a 
complete rest Toward autumn she walked 
normally without any limp There re- 
mained a slight pain in the region of the os 
pubis, but on pressure only Her tempera- 
ture continued to be normal as always 
Gradually the child was allowed to move 
about more and more actively At the be- 
ginning of 1930, she was running about, 
and in winter was allowed to. skate and 
dance with other children But in spite of 
general well being and absence of local 
manifestation, the process in the bones con- 
tinued its development, as is indicated by 
the roentgenograms, taken periodically A 
roentgenogram, taken in 1929, revealed 
that on the left, the decalcmation process 
spread upon the adjoining part of the os 
ischi, and on the right, a small round area 
of rarefaction in the ischiopubic synchon- 
drose could be discerned A roentgeno- 
gram, taken m 1929, revealed an area of 
decalcmation clearly shown on the left, 
m the region of the tuberculum pubi- 
cum, an ossified promontonum was formed, 
with irregular contours On the right, in 
the region of the symphysis, the contour of 
the pubic bone, formerly straight, had be- 
come concave Another roentgenogram, 
taken in 1929, revealed an indistinct me- 
dial contour of the left pubic bone, with 
several rounded irregular foci The pro- 
montonum was more pronounced The 
concave edge of the right pubic bone was 
irregular and jagged (Fig 7) A roent- 
genogram, taken m 1930, revealed the left 
pubic branch to be more condensed The 
area m the os ischi near the lower edge of 
the foramen obturatum, which formerly 
had been hardly discernible, had become 
more distinct The irregularly shaped pro- 
montonum near the symphysis had a more 
definitely ossified structure On the nght 
side the changes remained the same as they 
were formerly A roentgenogram, taken 


in 1932, revealed that the bones of the pelvis 
had become more massive The edges of 
the deficient area were condensed and 
straightened, but remained shghtly fes- 
tooned (Fig 8) A roentgenogram, taken 
m 1933, revealed that the space m the 
symphysis had become narrower, but its 
edges were irregular and festooned The 
defects m the nght pubic bone were filling 
up The left ischiopubic branch appeared 
quite broad and massive (Fig 9) Another 
roentgenogram, taken in 1934, revealed 
that the growth of the bones and the filling 
up of the defects still continued 

A roentgenogram, taken in 1935, re- 
vealed a fissure in the narrower symphysis, 
but its edges were still irregular and 
crumb-hke in appearance The structure 
of bone in the synchondrosis was well de- 
veloped On the left, in the region of the 
foramen obturatum, are two small, millet- 
sized calcified nodules The enostosis m 
the left iliac bone had reached the size of a 
large pea (Fig 10) 

DISCUSSION 

Thus in the first two cases, the children 
aged from six to seven and one-half years, 
alongside with insignificant, quickly dis- 
appearing complaints and complete ab- 
sence of objective clinical symptoms, roent- 
genograms revealed a focus of decalana- 
tion m the ischiopubic synchondrose, 
strictly localized, without any reactive 
changes m the surrounding bones Our 
patients’ good health continued during 
several months of observation In cases of 
other roentgen investigation, similar areas 
of decalcmation have been observed in 
children m the region of the pelvis, for in- 
stance, after a trauma, or when calculi of 
the cystis were suspected, etc We classify 
our cases 1 and 2 under the group of osteo- 
chondrosis 

The third case presents more difficulties 
for diagnosis The swelling in the mguinal 
fold, without other clinical manifestations, 
led to the finding of round decalcinated 
areas with sclerotic edges in the ischiopubic 
branch The process had already con- 
tinued in this case three years, and could 
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the son of healthy parents His only child- much better defined on account of a thick 
hood disease was measles, which he had at enrng of its edges The condensation was 
the age of 5 years His first complaint was especially marked m the lateral zone The 
of an itching in the right inguinal fold On decalcmation on the left side was hardh 
examination, the mother found a small discernible The boy continued to feel well, 
swelling in this region The temperature, playing and running about as usual, but on 
accordmg to his parents remained normal msistent questioning admitted that after 
A physician found some restriction of mo- strenuous r unnin g he felt a slight pain in 
bility m the right hip joint, and, suspecting the hip region (Fig 5) The decalcination 
the onset of coxitis, sent the child for zone in the synchondrose region appeared 
roentgen examination in 1933 The boy as a conglomerate of separate round areas 
has a strong and healthy appearance Mo- with a condensed periphery The tnangu- 
tion m both hip joints was painless, abduc- lar promontonum into the foramen ob- 
tion on the right side was shghtly restricted turatum was also changed On the left, the 
On palpation, a slight swelling was felt in medial edge of the ischiopubic branch was 
the inguinal region above the pubis, de- hazy and mottled, in the rest, the bones 
scendmg to the perineum Pressure on the were normal 


os pubis caused no pam The roentgeno- 
gram (Fig 3) revealed the following both 
hip joints are perfectly normal, the con- 
figuration of the symphysis corresponds to 
the age of the boy The synchondrosis be- 
tween the os pubis and os ischi is not yet 
quite ossified, on the right side m this 
region can be seen a large area of decalcma- 
tion that spreads over both bones and is 
limited above and below by well-defined 
semicircular lines The medial contour of 
the ischiopubic branch m the affected zone 
is indistinct, while the lateral, correspond- 
ing to the edge of the foramen obturatum, 
is well defined On careful examination, to 
the left m the region of the synchondrose 
may be seen two small and indistinct areas 
of bone rarefaction There is a shght con- 
densation, with a promontonum mto the 
foramen obturatum A roentgenogram, 
taken in 1933, revealed that subjectively 
there are no changes The boy runs 
around and does not complain of any pam 


or disability 

A roentgenogram taken m 1934, showed 
that the changes m the bones remained the 


same During the year the boy noticeably 
grew, and was ill with ' 'grippe” only once for 
a short time The swelling in the inguinal 
region disappeared altogether A roent- 
genogram at this time revealed an almost 
complete join mg of the os pubis and the 
OS ischi (Fig 4) The decalcmated zone on 
th^nght side was markedly decreased, but 


Case 4 N E , a girl, aged 7 years, is the 
daughter of a physician Her history 
(written by the mother) is as follows was 
bom at term and developed normally In 
February, 1929, she had measles, a few 
weeks after recovery from which there was 
noticed a shght change in her walk, she 
had acquued a limp When questioned, the 
child complamed of a pam in the inguinal 
region Palpation produced a shght pain 
there Her internal organs were normal 
The urine contamed no albumin A roent- 
genogram of the pelvis, taken in 1929, per- 
mitted exclusion of coxitis, but in the 
ischiopubic region the following changes 
were found (Fig 6) on the right side, the 
ischiopubic branches were completely 
jomed, and on the left there were signs of 
epiphyseal space In the ramus descen- 
dens of the left os pubis, starting almost 
from the symphysis, there were areas of 
decalcmation with uneven festoon-like 
edges occupying the medial part of the 
bone The medial contour of this portion 
of the bone was only shghtly outhned, 
while the lateral outline gave a clear pic- 
ture On the right ischiopubic branch was 
observed a small promontonum mto the 
lumen of the foramen obturatum In the 
left ilium near the jomt was a thickening of 
the structure, the size of a pea (enostose ? ) 

The opinion of the surgeons regarding 
the nature of these findings in the bone 
■were divided Some insisted on the diagno- 
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not as yet be considered finished We are 
inclined to consider this case also as osteo- 
chondrosis, relying on the fact that the proc- 
ess is limited to the region of the synchon- 
drose, without any destructive changes in 
the surrounding bones The chromcity of 
the process does not speak against our con- 
clusion, since we know that also, m other 
osteochondropathies, years are sometimes 
required before complete recovery is 
achieved 

Case 4 we classify as osteochondritis 
The cluneal symptoms here were also few 
and soon disappeared, but the changes m 
the bones that started in the synchondrose 
gradually spread upward and downward 
During the seven years that the case had 
been under observation, the reparative 
process had not yet set in and the bones 
had not recovered theu normal appear- 
ance 

In all the cases presented by us, the 
diagnosis was based on the roentgen find- 
ings We did not consider it advisable to 
verify our diagnoses by biopsy or incision, 
as Van Neck, Asplund, and others have 


ess and retains the designation of osteo- 
chondritis ischio-pubica 

(2) In the simplest cases the diagnosis is 
quite easy, but in more complicated conch 
tions longer observation and more syste 
matic roentgen control are required 

(3) The prognosis in osteochondrosis is 
quite favorable, and no special methods of 
treatment are requued In osteochondritis 
the prognosis in general is also favorable, 
but the bone lesions are much greater and 
the deformation in the symphysis can pos- 
sibly play a certain r61e in the future for 
gmls, during childbirth 
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sures should be earned out in children only 
m cases of definite clinical indications In 
these cases no such indication was present 
the children felt well, theu temperature re- 
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limbs was not disturbed, and the general 
development of the children was good 
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method of waiting, keepmg the child under 
constant roentgen control 
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has at its basis a chrome inflammatory proc- 
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tial to our method The target-film dis- 
tance is always 32 m (not essential) , the 
target-inlet distance is recorded A film 
m the horizontal position (parallel to the 
plane of the pelvic inlet) is exposed and 
processed in the usual manner The image 
of the pelvic inlet (its planeogram) is trans- 
cribed to a sheet of paper for convenience 
of construction (Fig 1) 

(A) Angular Mensuration (Fig 1) — As 
I have stated before, angular measure- 
ments may be made directly from the 
planeogram without correction Any angle 
(D 2-C 2-E 2) in the planeogram is iden- 
tical with the homologous angle in the in- 
let This means that any angles measured 
in the planeogram are true angles, suffer no 
distortion, and need no corrective proce- 
dure 

(5) Linear Measurements (Figs 1 and 
2) — Linear measurements in the planeo- 
gram are not true distances, since the 
planeogram is a distorted image of the 
plane These distances must be corrected 
For this purpose we have constructed the 
correction triangle, F-F 1-F 2 (Fig 2), 
with F-F 2, the horizontal arm, equal to 
the target-film distance and F-F 1, the 
vertical arm, equal to the target-inlet dis- 
tance If one wishes to measure the dis- 
tance C 2-D 2 (Fig 1), this distance is ap- 
plied along the horizontal axis of the cor- 
rection triangle, and the corrected distance, 
X, read along the vertical axis, C 2-D 1 
(Fig 2) 

(C) Reconstruction of the Plane of the 
Pelvic Inlet — Two methods suggest them- 
selves (1) Radial method, and (2) Peri- 
metric method 

For the radial method, any arbitrary, 
more or less central pomt, C 2, is chosen 
From it several radn, C 2-D 2-C 2-E 2, 
C 2-F 2, etc , are drawn to strategic points 
on the circumference of the inlet C 2-D 2 
is measured and applied to the correction 
triangle Its corrected distance, C 1-D 1, 
is applied along the radius, C 2-D 2 D 1 
represents one of the points on the true 
graph of the pelvic inlet The process is 
repeated for other radn, until sufficient 
points in the graph are located These 


points are then joined by appropriate con- 
necting hues 

For the perimetric method, as before, 
radial lines are drawn and pomt D 1 lo- 


F1 



Fig 2 Correction Triangle F-F 1-F 2 is 
constructed so that F-F.2, the horizontal arm, 
is equal to the target-film distance, F-F 1, the 
vertical arm, is equal to the target-plane distance 
Linear Mensuration may be accomplished by 
applying distance C.2-D 2 along the horizontal 
axis, the corrected distance (AT) is read along the 
vertical axis 


cated From D 1,D 1-F 1 is drawn paral- 
lel to D 2-F 2 intersecting C 2-F 2 in F 1 
F 1 represents a second pomt on the graph 
By repeating this process of parallel line 
construction, numerous other points (G 1, 
HI, II, etc ) are located These points 
are joined by appropriate connecting hnes, 
which represent the true graph of the plane 
of the inlet 

II Mathematical Proof of the Graphic 
Method — {A) Angular Mensuration (Fig 
3) 

1 An arbitrary, more or less central, 
pomt in the planeogram, C 2, is selected 

2 From it, radial hnes, intersecting the 
circumference (D 2-D 2, C 2-E 2, etc ) are 
drawn, thus forming numerous central 
angles 

3 The circumferential points are con- 
nected (D 2-E 2-F 2-G 2, etc ) converting 
the central angles mto triangles 

4 Successive planes are passed through 
the target position, F, and each of the 



THE PLANEOGRAM 

ANALYSIS AND PRACTICAL APPLICATION, WITH ESPECIAL REFERENCE TO 
MENSURATION OF THE PELVIC INLET 

By JULIUS KAUFMAN, M D , Brooklyn, N Y 


I N a previous paper (1), we have shown 
how it is possible to demonstrate vari- 
ous planeograms from two or more 
radiographs properly taken The planeo- 
grams represent “images” of planes in space 
parallel to the plane of the x-ray plate, not 
the true planes themselves Still, from any 
planeogram, angular mensuration may be 
made directly without corrective proce- 
dure For linear mensuration, however, a 
corrective procedure becomes necessary 
The corrective procedure is easily and 
rapidly accomplished, so that, for example, 
it is possible to determine the measure- 
ments of the axes of the plane of the pelvic 
inlet in about two minutes, and to recon- 
struct the true plane in its entirety in 
about five 

Since there are present natural structural 
planes, such as (1) the plane of the pelvic 
inlet, (2) the median sagittal plane of the 
skull, etc , and since these planes are at 
times readily identifiable in an ordinary 
single radiograph, the ordinary single radio- 
graph suffices in these instances, thus ob- 
viating planeographic determination by 
multiple exposures 

For clarity’s sake, we have divided this 
treatise into four major sections I The 
application of a graphic method of linear 
and angular determinations from the planeo- 
gram Plane reconstruction, II Mathe- 
matical proof of the graphic method, III 
Further considerations, IV Summary 
I The Application of a Graphic Method 
of Linear and Angular Determinations from 
the Planeogram Plane Reconstruction — 
In the foil owing we will demonstrate how 
lin par and angular determinations of the 
p'ane of the pelvic inlet may be made from 
its planeogram, and also how the true 
plane may be reconstructed in its entirety 
The method we employ is a general one, of 


universal application, but we have applied 
it specifically to the pelvic inlet smee this 
structure lends itself ideally for demonstra 
tion purposes 



Fig 1 ( A ) Planeogram Any angle, D.2-C.2- 
E.2, m the planeogram is identical with the 
homologous angle in the plane of the pelvic inlet 
(B) Radial Plane Reconstruction Any arbi 
trary, more or less central point in the planeogram 
C.2, is selected Numerous radii CJ2-DR, CJ2- 
E 2, etc , are drawn Each of the radu is cor 
rected in the correction triangle and re applied 
along the radius in question, locaung several 
points m the true graph These located points 
are connected by appropriate lines 

(O Perimetric Plane Reconstruction Numer 
ons radu are drawn from C.2 Point D 1 is located 
as before. Line Dl-El is drawn parallel to 
DC2-E3 locating E I This process is repeated 
locating in succession FI G 1, etc. The located 
points D1 E 1, F 1 etc are connected by ap 
propnate lines 

Two points are marked on the patient’s 
skin , the first, anteriorly, corresponding to 
the upper margin of the symphysis pubis, 
and the second, posteriorly, corresponding 
to the tip of the spinous process of the 
fourth lumbar vertebra These two points 
define the plane of the pelvic inlet (2) 

The patient is placed upon the x-ray 
table, in a semirecumbent position, so that 
the plane of the pelvic inlet as defined by 
the skin points is horizontal The central 
ray falls upon a point 5 cm posterior to 
the symphysis pubis, but this is not essen- 
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wishes to locate the anterior wall of the 
sphenoid sinus, a lateral film of the skull 
may be made showing two lead markers 
strapped to the patient’s skin at points 
which he in the same horizontal plane as 
the sphenoid The roentgenogram then 
shows the anterior wall and the two skin 
markers Furthermore, the images of 
these three structures m the roentgeno- 
gram constitute a planeogram so that an- 
gular measurements between these three 
points are true angles, but the distances, 
since they are distorted, would have to be 
corrected by the intervention of the correc- 
tion triangle (3) 

In analyzing planeograms one is struck 
by the startling fact that all planeograms 
of any one plane are identical for all expo- 
sures, regardless of the target position, 
provided the target-film and target-plane 
distances are constant For example, m 
lateral roentgenograms of the skull, the 
images of the median sagittal plane (plane- 
ogram) are identical, regardless of the po- 
sition of the target, whether the target, in 
one case, be directly above the sella turcica 
or, m the other case, it be removed to a 
pomt ten feet below, providing, of course, 
that the target-film and target-plane dis- 
tances are constant This is a simple fact 
worthy of note and readily provable 

IV Summary — In the above, we have 
analyzed the relationships of points which 
he m planes, parallel to the plane of the 
film, from their images, as represented on 


the radiographic film (planeogram) By 
our analytic method we have shown 

(1) Angular measurements, read directly 
on the planeogram, are true measurements 

(2) Linear measurements may be read 
from the planeogram by the intervention of 
the correction triangle 

(3) Natural anatomic planes, planeo- 
graphically determined planes, and arti- 
ficially created planes lend themselves to 
planeographic analysis 

In addition, we have called attention to 
the interesting fact that all planeograms of 
an individual plane are identical under 
certain conditions 

The advantages of planeographic deter- 
minations follow 

(1) No instrumentation of any kind is 
required 

(2) For natural and artificially created 
planes, the usual single radiograph suffices 

(3) These determinations are simple 
and rapid, so that the axes of the pelvic in- 
let, for example, may be measured in 
about two minutes, and the entire inlet re- 
constructed in about five 
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lines constructed m the planeogram (for 
example, F-C 2-D 2) 

5 These planes intersect the plane of 
the pelvic inlet in lines homologous to those 



C 2-D 2 F-C.2 

(2) 1 " F-C.1 F-F 1 

F-C.2 ” F-F 2 

(3) Cl-Dl F-F 1 
C.2-D2 = F-F 2 

in the planeogram (C 2-D 2 and Cl-Dl 
are homologous), thus converting the inlet 
m to triangles which are similar to the 
homologous triangles in the planeogram 
This follows from the fact that homologous 
lrnes m the pelvic inlet are parallel to those 
in the planeogram (C 2-D 2, for example, 
is parallel to C 1-D 1) 

G Homologous angles in the inlet, 
therefore, are equal to those in the planeo- 
gram This establishes the fact that 
angles measured m the planeogram are 
true angles, suffer no distortion, and need 
no corrective procedure 

(j5) Imear Mensuration the Correc- 


tion Triangle ” The construction of the 
correction triangle has been described 
above (Fig 2) If we designate C 2-D 1, 
the corrected distance, by the symbol “X,’’ 

then (1) = 

C 2-D 2 F-F 2 ’ 

(2) But (Equation 3, Fig 3) 

C 1-D 1 _ F-F 1 
C 2-D 2 " F-F 2 ’ 

(3) X = C 1-D 1 

(C) Reconstruction — The radial or peri- 
metric methods of reconstruction follow 
as a natural sequence to the above Mathe- 
matical proof is simple but has been 
omitted 

III Further Considerations — In the 
above we have shown how the planeogram 
of a natural anatomic plane, such as the 
pelvic inlet, may be analyzed We have 
demonstrated how angular measurements 
may be made directly from the planeo- 
gram , how true linear measurements may 
be made therefrom by the intervention of 
the correction triangle, and, finally, how 
the anatomic true plane may be recon- 
structed The requisites for the above are 
that the anatomic plane be identifiable on 
the radiograph and that its position be 
known For other planes these requisites 
can be met by planeography using multiple 
exposures, since by planeography the 
planeogram is determinable, and, further- 
more, this method establishes the position 
of the plane in question Suppose, for ex- 
ample, one wishes to determine the meas- 
urements of the pelvic canal at the level of 
the sacro-coccygeal jomt The planeogram 
is determined for this level by our previous 
method of multiple exposures At the 
same time, this method defines the posi- 
tion of the plane m question with reference 
to the plane of the plate, so that the pro- 
cess applied above to the peine inlet may 
now be applied to the plane through the 
points m question 

In other instances it is possible to arti- 
ficially create planes where none exist 
naturally If, for example, a surgeon 
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Cortical thinnin g occurs The medulla 
is then invaded, where extension is rapid 
Soft tissue mvasion follows through cortex 
which has been eroded or pathologically 
fractured Embolic phenomena may oc- 
cur Periosteal reaction is ml Suppur- 
ation is rare, when it is seen it is m ad- 
vanced cases or post-operatively 

The bones most commonly involved 
are the humerus, femur, the vertebras, 
tibia, and pelvis A latent period is an 
outstanding feature of all cases The 
passing of a year or more between the 
time of any known contact or trauma and 
of the appearance of actual clinical symp- 
toms is almost pathognomonic Pam is 
rare m uncomplicated cases The pa- 
tient’s first complaint is of a painless swell- 
ing which slowly increases m size over a 
period of months or years The overlying 
skin is normal No inflammatory reac- 
tion is present A second way for the dis- 
ease to manifest itself clinically is a spon- 
taneous fracture with subsequent non- 
muon 

Diagnostic procedures include the mtra- 
dermal Casom reaction and the comple- 
ment deviation method which are positive 
m from 90 to 95 per cent of cases The 
precipitin test may also be employed 
The best antigen is cyst fluid obtained 
from sheep and preserved m 0 5 per cent 
phenol Diagnostic puncture is done m 
Australia and South America, but is 
dangerous because the leakage of cyst 
fluid may induce anaphylactic shock or 
spread the disease mto the soft tissues 
Identification of the fluid depends on the 
detection of scohces, booklets, or particles 
of cyst wall which have a characteristic 
lamination Eosinophiha is not a con- 
stant finding (13), occurring in only 50 
per cent of cases 

Even in Australia, where hydatid dis- 
ease is common, mistakes m radiologic 
diagnosis occur (12) It may then be 
pardonable that m the cases reported in 
tlus country no pre-operative x-ray diagno- 
sis was made The affected bone contains 
an irregular central rarefied area with 
thinned and sometimes elevated cortex 


In late cases the entire length of the bone 
may be involved No circumferential 
limiting sclerotic ring is present The en- 
tire rarefied area may be laced with con- 
necting bone trabeculse, such as are seen 
m giant-cell tumors The marked radio- 
logic feature is the absolute lack of any 
periosteal proliferation Localized ostei- 
tis fibrosa cystica is a difficult differential, 
although the determination of blood cal- 
cium, phosphorus, and phosphatase as 
well as of other parathyroid pathologic 
factors will aid Too, in osteitis fibrosa 
cystica the trabeculse are sharper and 
bowing deformities are present Giant- 
cell tumor, simple bone cysts, osteolytic 
bone sarcoma and malignant metastases 
have to be ruled out Syphilitic and 
acid-fast bone infections are also to be 
considered An osteomyehtis may be dif- 
ferentiated by its bone-productive changes, 
although it may be secondarily engrafted 
upon an echinococcus lesion In verte- 
bral involvement tuberculosis is to be con- 
sidered Pott’s disease shows atrophy, 
while echinococcus disease does not 

Prognosis is poor, considering the factors 
of inevitable non-union m cases of fracture, 
the rapidity of soft tissue extension, and 
joint involvement Pessano (2) reports a 
mortality of 84 6 per cent m the cases he 
collected Therapy is radical In coun- 
tries where the disease is endemic, surgery 
is employed as soon as a diagnosis is made 
A complete excision of the bone is done and 
an autogenous bone graft placed in situ 
In cases m which extensive soft tissue in- 
fection has occurred, amputation or even 
disarticulation is done In other words, 
radical treatment is necessary at an 
early date As an adjuvant, the intra- 
venous administration of arsenicals has 
been tried (2, 14, and 15) and is said to 
be helpful Diathermy and deep x-ray 
therapy have no effect upon the course of 
the disease (11 and 16) Experimentally, 
a specific serotherapy has not been success- 
ful (17) The use of hydatid antitoxin 
for active immunization has also been 
reported (18) 

The following is a rdsumt of the nn- 
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E chinococcus cysts of bone are 

rarities the world over Even in 
countries like Australia, South 
America, and southern Europe where 
echinococcus disease is common, bone 
involvement is limited to about 1 per cent 
of all cases Green way (1) tabulated 
during the years from 1910 to 1921, 2,470 
cases of echinococcus disease m Argen- 
tina, among which only mne were in bone 
Pessano (2), in a careful analysis of cases 
in Argentina, found only 28 bone cases 
up to 1933, including the two he was pub- 
lishing Toole (3) found only mne cases 
of bone involvement in the 2,827 cases he 
had collected in Greece for 29 years 
In a survey of the world literature in 
1913, Bauer (4) was able to find 243 
cases involving bone, four of which were 
m the sternum In 1930, Pasquali (5) 
added 406 additional cases to this num- 
ber, of these, nine involved the sternum 
and nbs Since 1930 we have been able 
to find four additional cases in bone (6) 

In North America where hydatid disease 
is rare, a similar ratio prevails Up to 
1902, Lyon (7) collected 241 cases of 
echinococcus disease in North America, 
only one of which involve d bone In 1917, 
Walker and Cummins (8) described a case 
of tibial involvement In 1926, Hmes (9) 
reported a case of spinal and renal in- 
volvement producing a compression myeli- 
tis, in 1930, Stone (10) reported a case of 
sacral and iliac mvolvement, and in 1932, 

B L Coley (11) reported two cases in- 
volving the pelvis The case which forms 
the topic of this paper will, therefore, be 
the seventh report of bone echinococcus 
and the only one of the sternum in North 
America It is mterestmg to note that all 
of these cases occurred m natives of for- 
eign countries with the exception of 
Lyon’s patient, who was enlisted in the 
Navy and had spent much tune abroad 
It will be recalled that the mature Txnm 
echinococcus inhabits the intestines of the 


dog and wolf The hydatid form of the 
disease is present in cattle, sheep, and in 
man The adult worm, 2 5 to 5 0 mm 
long, consists of four segments containing 
many ova When these reach man’s di 
gestive tract the embryos are set free by 
the digestive juices, work their way into 
the intestinal coats, and are then distnb 
uted by the portal circulation to the 
rest of the body, 70 per cent of cases occur 
in the liver, 10 per cent are filtered out by 
the lungs, and 20 per cent occur in other 
organs (spleen, bram, heart, bone) D6v£, 
who has had extensive clinical and labora- 
tory experience, maintains that the lym- 
phatics also play a part in spreading the 
disease 

The age period usually affected is be- 
tween 20 and 40 (63 per cent) The dis- 
ease is rare in childhood, perhaps because 
of the long latent period between infesta- 
tion and clinical manifestation The ratio 
of males to females is 57 to 43 The exact 
relation of trauma as a causative factor 
is undecided Pessano (2) and Dew (12) 
beheve it may have an important bearing 
but no definite casual relationship has 
ever been proven In the case to be re- 
ported a history of trauma was elicited 
Although most embryos lodge in the 
liver and lung, a few reach the arterial 
circulation, through the lung capillaries 
or perhaps through the patent foramen 
ovale Because of their vascularity, the 
epiphyseal ends of the long bones are 
usually the primary site of osseous in- 
vasion, where it arouses a cellular reac- 
tion of leukocytes, eosinophiles, and giant 
cells The usual chverticulated form of the 
cysts seen m bone, sometimes with very 
little fluid, as opposed to the uniform, 
rounded cysts seen in soft tissues, is due 
to the resistant nature of the bony struc- 
ture Pressure thins the bone and widens 
the Haversian canals As the process 
develops, the arteries may be occluded, 
leading to bone necrosis and sequestration 


736 



SINBERG ECHINOCOCCUS CYST OF STERNUM 


737 


Cortical thinnin g occurs The medulla 
is then invaded, where extension is rapid 
Soft tissue invasion follows through cortex 
which has been eroded or pathologically 
fractured Embolic phenomena may oc- 
cur Periosteal reaction is nil Suppur- 
ation is rare, when it is seen it is in ad- 
vanced cases or post-operatively 

The bones most commonly mvolved 
are the humerus, femur, the vertebrae, 
tibia, and pelvis A latent period is an 
outstanding feature of all cases The 
passing of a year or more between the 
time of any known contact or trauma and 
of the appearance of actual clinical symp- 
toms is almost pathognomonic Pam is 
rare m uncomplicated cases The pa- 
tient’s first complamt is of a painless swell- 
ing which slowly increases in size over a 
period of months or years The overlying 
skin is normal No inflammatory reac- 
tion is present A second way for the dis- 
ease to manifest itself clinically is a spon- 
taneous fracture with subsequent non- 
union 

Diagnostic procedures include the mtra- 
dermal Casom reaction and the comple- 
ment deviation method which are positive 
m from 90 to 95 per cent of cases The 
precipitin test may also be employed 
The best antigen is cyst fluid obtained 
from sheep and preserved m 0 5 per cent 
phenol Diagnostic puncture is done m 
Australia and South America, but is 
dangerous because the leakage of cyst 
fluid may induce anaphylactic shock or 
spread the disease into the soft tissues 
Identification of the fluid depends on the 
detection of scohces, hooklets, or particles 
of cyst wall which have a characteristic 
lamination Eosinophilia is not a con- 
stant finding (13), occurring m only 50 
per cent of cases 

Even m Australia, where hydatid dis- 
ease is common, mistakes m radiologic 
diagnosis occur (12) It may then be 
pardonable that m the cases reported in 
tins country no pre-operative x-ray diagno- 
sis was made The affected bone contains 
an irregular central rarefied area with 
thinned and sometimes elevated cortex 


In late cases the entire length of the bone 
may be mvolved No circumferential 
limiting sclerotic ring is present The en- 
tire rarefied area may be laced with con- 
necting bone trabecula;, such as are seen 
m giant-cell tumors The marked radio- 
logic feature is the absolute lack of any 
penosteal proliferation Localized ostei- 
tis fibrosa cystica is a difficult differential, 
although the determination of blood cal- 
cium, phosphorus, and phosphatase as 
well as of other parathyroid pathologic 
factors will aid Too, m osteitis fibrosa 
cystica the trabeculae are sharper and 
bowing deformities are present Giant- 
cell tumor, simple bone cysts, osteolytic 
bone sarcoma and malignant metastases 
have to be ruled out Syphilitic and 
acid-fast bone infections are also to be 
considered An osteomyelitis may be dif- 
ferentiated by its bone-productive changes, 
although it may be secondarily engrafted 
upon an echinococcus lesion In verte- 
bral mvolvement tuberculosis is to be con- 
sidered Pott’s disease shows atrophy, 
while echinococcus disease does not 

Prognosis is poor, considering the factors 
of inevitable non-union m cases of fracture, 
the rapidity of soft tissue extension, and 
joint involvement Pessano (2) reports a 
mortality of 84 6 per cent m the cases he 
collected Therapy is radical In coun- 
tries where the disease is endemic, surgery 
is employed as soon as a diagnosis is made 
A complete excision of the bone is done and 
an autogenous bone graft placed m situ 
In cases in which extensive soft tissue in- 
fection has occurred, amputation or even 
disarticulation is done In other words, 
radical treatment is necessary at an 
early date As an adjuvant, the intra- 
venous administration of arsemcals has 
been tried (2, 14, and 15) and is said to 
be helpful Diathermy and deep \-ray 
therapy have no effect upon the course of 
the disease (11 and 16) Experimentally, 
a specific serotherapy has not been success- 
ful (1/) The use of hydatid antitoxin 
lor active immunization has also been 
reported (18) 

The following is a resume of the im- 
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Fig 1 Fig 2 


portant points in the case to be reported tive Until six years ago, the boy lived 

of echinococcus cyst of the sternum in Italy on a farm where he was m contact 

V C , male, aged 15 years, was bom in with sheep and dogs 
Italy, and has been in the United States Physical Examination — The entire physi- 

for six years He was sent to the West cal examination was negative with the 

Side Hospital, New York City, by Dr exception of the local condition In the 

R J Ferrara and Dr Carl J Lowe, where second left intercostal space at the sternal 
he was admitted on July 11, 1933 border and over the left side of the sternum 

Chief Complaint — Swelling in the upper there was a swelling about the size of a 
anterior chest associated with pam plum, not tender, immovable This mass 

History — About one and a half years was cystic, shghtly crepitant, and had a 
previously, a playmate accidentally fell rubbery, spongy consistency No pulsa- 
on the patient's anterior chest A few tions or inflammatory or pressure signs 
weeks later the latter noticed a slight were present The skin over the mass was 
swelling over the upper anterior chest wall normal 

He experienced no pam at that time The Laboraton Examinations — The patient's 

swelling gradually increased m size and blood count, taken on July 12, 1933, re- 
became softer Not until three weeks vealed the following red cells, 4,600,000, 
prior to admission did the patient begin hemoglobin, SO per cent, white cells, 
complaining of a dull ache m the region S,000, polymorphonuclears, 73 per cent, 
of the tumor, which was fairly constant lymphocytes, 24 per cent, transitionals, 
and non-radiatmg The family physician 2 per cent, large mononuclears, 1 per cent 
advised hospitalization Urine was negative, Wassermann vas 

There was no history of previous severe negative On July 19, 1933, his blood 
illnesses Two years prior to admission, count was as follows red cells, 4,500,000, 
the patient had been in an automobile hemoglobm, 70 per cent, white cells 
accident and was unconscious for ten 14,600, polymorphonuclears, 71 per cent, 
minutes having injured his neck and right lymphocytes, 15 per cent, large mononu- 
shoulder His personal habits were nega- clears, S per cent, myelocytes, 5 per cent, 
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Fig 3 


eosmophiles, 1 per cent Albumin 1 plus 
and a rare granular cast were found in the 
unne (slight superficial wound infection) 
X-ray examination (Figs 1 and 2) re- 
vealed a rarefied, expansil swelling of the 
upper left aspect of the manubrium The 
cortex was thinned but not perforated 
No periosteal proliferation was present 
Numerous trabeculae traversed the rarefied 
area A pre-operative diagnosis of giant- 
cell tumor or simple bone cyst was made 
Dr Lowe, the attending physician on the 
case, suggested the possibility of echino- 
coccus cyst A biopsy was decided upon 
Operation — The patient was operated 
upon July 12, 1933, by Dr Lowe A trans- 
verse incision 6 cm m length was made 
over the left border of the manubrium to 
the third rib The subcutaneous and deep 
fascia as well as fibers of the pectorahs 
major were separated A grayish fluctuat- 
ing mass was brought to view Puncture 
with a syringe and large gaged needles 
revealed no fluid. The sternum was de- 
nuded of periosteum with an elevator, 
and part of the manubnnm was removed 
with a bone forceps On attempting to 
separate the cyst wall from the bone near 
the mid-line, the wall ruptured and masses 
of larger and smaller cysts protruded The 
mam cyst was washed out with saline 
solution, the cavit) holding from 55 to GO 
c c , and all visible cysts removed A 
probe was passed to the base of the neck 



Fig 4 


A rubber tube dram gauze packing was 
placed m situ 

Macroscopic Examination — The speci- 
men consisted of numerous cysts of differ- 
ent sizes, from that of a small grape to 
that of a small plum, varying in diameter 
from 0 3 to 3 0 cm (Fig 3) Then- 
walls were translucent and the inner sur- 
faces had a white amber, gelatinous mate- 
rial adhering to them Some of the cysts 
were collapsed 

Microscopic Examination — Stamed sec- 
tions from the wall of the cyst showed a 
concentric lamination which was char- 
acteristic of an echinococcus cyst The 
fluid from some of the uncollapsed cysts 
was centrifuged and scolices were found, 
characteristic of echinococcus cysts (Fig 4 ) 

Except for a slight superficial infection, 
the patient made an uneventful recovery 
and was discharged from the hospital on 
July 30 At the time of discharge the 

A^ St „. CaVlty held 20 cubic centimeters 
At the present writing, the canty has 
been completely obliterated 
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■rt- case of echinococcus cyst 
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num is reported in e world fite 
on the subject is tabulated and a 
resumd is given of the rarity of 
echinococcus mvohement, of the life 
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tor}-- of this tape worm, etiologic factors, 
pathogensis, diagnosis, prognosis, and 
treatment 

We wish to express our appreciation to 
the Department of Pathology of the Hos- 
pital for Joint Diseases for their aid m this 
case 

114 East 64 Street 
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PNEUMOTHORAX TREATMENT OF TUBERCULOSIS 1 

A CLINICAL AND ROENTGENOLOGICAL EVALUATION 

By ROSS K CHILDERHOSE, M D , Associate Physicia, Devitts’ Camp, Allenwood, 

Pennsylvania 


T HE successful practice of artificial 
pneumothorax m pulmonary tubercu- 
losis requires the complete co-operation 
of the clinician and the roentgenologist 
So necessary is this that it is impossible to 
carry the treatment to a successful conclu- 
sion without careful roentgenologic studies 
throughout the long period required for 
pneumothorax therapy With this in 
mind, it behooves us as roentgenologists to 
have a thorough knowledge of the various 
phases in the treatment so as to assist ac- 
curately the clinician in the handling of the 
various problems that constantly arise un- 
der collapse therapy While pneumo- 
thorax treatment has been m general use in 
sanatoria for the past twenty years, yet it 
is only recently that its use has spread to 
the dime and the private office Because 
of this widespread utilization, we are bound 
to come more and more m contact with 
this type of therapy 

The basic principle in the treatment of 
pulmonary tuberculosis is rest Pneumo- 
thorax is essentially the application of rest 
in the localized manner to the affected area 
of the lung, and thus it enhances the al- 
ready accepted value of generalized rest 
This localized rest to the lung under artifi- 
cial pneumothorax is the result of a col- 
lapse of the lung, and not compression 
Modern technic calls for a maintenance of 
an intrapleural pressure that is slightly less 
than atmospheric pressure at any time 
during quiet respiration, and may there- 
fore be termed “collapse therapy ” 

The effects of this collapse are many, and 
the clinical improvement m many cases is 
astounding From a mechanical point of 
view there are two distinct results First, 
it permits the normal tendency of pulmo- 
nary clastic and connective tissues to con- 

1 Read before the Annual Meeting of the Penns} I 
voma Radiological Society, Williamsport, Pa , Tunc G 
1030 



Fig 1 Pneumothorax, right side, m the up- 
right position Note air covering the upper lobe 
and lower lobe spread out over the diaphragm 


tract and shrink, and second, if the collapse 
is sufficiently great, it will bring m apposi- 
tion cavity walls, and thus facilitate the 
healing and obliteration of these excava- 
tions 

Physiologically, the contracted lung 
shows a certain degree of passive hyperemia 
ivith a relative ischemia, and accompany- 
ing this is a distinct impedance of the lym- 
phatic drainage A combination of all 
these factors results m a marked decrease 
in the absorption of tuberculous toxins and 
a tendency to proliferation of connective 
tissue The closure of cavities with conse- 
quent decrease in expectoration and even- 
tual elimination of positive sputum reheves 
the patient of the constant danger of 
further bronchiogemc spread 

It is not within the scope of this paper to 
discuss the technic of insufflation, but it is 
interesting to note that, despite the type of 
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gas which may be insufflated into the 
pleural space, it is soon converted by 
gaseous exchange with the blood to a mix- 


cases of pulmonary tuberculosis In basal 
tuberculosis, it is obviously of no avail un- 
less one is willing to collapse the entire 



L , _ 

Fig 2 Same patient as shown m Figure 1 Lateral position with pneumothorax 
side up Note that the lung has extended to the apex of the pleural space and that 
the air overlies the lateral wall of the lung 


ture consisting of 4 per cent oxygen, 6 per 
cent carbon diQxide_ and 90 per cent nitro- 
gen (1) f’have used oxygen, nitrogen, and 
air at different times in pneumothorax 
treatments, and have come to the conclu- 
sion that there is no advantage in using any 
other gas but air When an is first in- 
sufflated into the pleural space it tends to 
rise to the top, and many unique explana- 
tions have been given to account for it, but 
the most logical discussion is that by Korol 
(2), who believes that the lungs sink by 
reason of gravity, and permits the a it to col- 
lect over the apex of the lung (Figs 1, 2, 
and 3) Since tuberculosis has a predilec- 
tion for the upper lobe, this fortunate coin- 
cidence of apical localization of an makes 
the treatment appropriate in nearly all 


lung The degree of collapse is greatest in 
the outer-two-thirds of the lung, while the 
inner one-third, which is largely supported 
by the larger bronchi, resists this collapsing 
action, and centrally located cavities are 
sometimes difficult to collapse 
The indication for pneumothorax are few 
but important It is the consensus of 
opinion that any spreading unilateral lesion 
with positive sputum requires collapse All 
cavities require obliteration either by 
pneumothorax or some type of surgical col- 
lapse Some men go so far as to say that a 
sputum which is positive for tubercle 
bacilli indicates a canty, whether or not it 
can be demonstrated on the roentgeno- 
gram Certainly a positive sputum means 
an open ulceration in the lung and is a very 
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mamder of the lung aUowed the fullest ex 
pansion This method has one advantage 
LThat, after complcUon of the treataent 
the lung is easily re-expanded There is. 

too, less pressure on the me J^ tmU “ h “\ 
herniation is rarely seen with this rnetho 
On the other hand, there are several disad- 
vantages which, m my opinion far out- 
weigh the advantages, so that I favor a 
more complete collapse, such as can be ob- 
tained by a slightly negative intrapleural 
pressure on quiet respiration The most 
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Frg 6 Same patient as shown in Figure 4 
Fdm taken in maximum expiration a few minutes 
after F igure 4 Note pleural adhesions extending 
to second interspace and pleural fluid This 
film illustrates the value of expiration views in 
pneumothorax therapy 

important of these disadvantages of the 
"selective collapse” is the tendency to 
form pleural adhesions in cases m which the 
lung is m contact with the chest wall One 
should be always on the watch for such, 
and they can be detected only by roent- 
genograms or by fluoroscopy Such ad- 
hesions tend to contract in the course of 
time, and thus re-expand the lung by an 
obliterating pleuntis , when this occurs the 
pneumothorax will cease to exist It has 
been my practice to guard against this by 
numerous fluoroscopic and film studies, 
and thus be certain that the lung is no- 
where in contact with the thoracic wall 
during the entire period of treatment 
Burrell’s experience has been similar, 
and he is of the opinion that final results 
are definitely better when a large propor- 
tion of the lung has been collapsed (4) 
Progress of the disease to the contralateral 
lung may be expected three times as often 
in those cases in which the collapse is par- 
tial, such as those due to adhesions, than m 


the patients in whom the lung collapse is 
complete 

The complications that may arise in the 
course of treatment can be recognized only 
by the roentgenogram or by fluoroscopy 
The clinician is more dependent on the 
roentgenologist in this way than is the sur- 
geon m the treatment of fractures The 
two outstanding complications axe those of 
pleural adhesions and the formation of 
pleural fluid Most adhesions may be 
recognized m the standard stereoscopic 
films taken m maximum inspiration How- 
ever, it has been my experience that greater 
information may be obtained m two single 
exposures, one taken m maximum inspira- 
tion and the other in minimum inspiration 
(Figs 4 and 5) In this way many ad- 
hesions are brought to view that might not 
otherwise be seen In addition, one may 
judge to some extent whether pulmonary 
tissue is present in the adhesion and thus 
give valuable advice to the surgeon con- 
templating internal pneumolysis Om- 
stem, of New York, advises the use of the 
lordotic position to demonstrate pleural 
adhesions that may be in the region of the 
apex I have found this technic most satis- 
factory On several occasions the technic 
of Haight and Peirce (5) m which oblique 
stereoscopic films are taken has been of 
value m accurately locating the adhesions 
Such special technic pictures are advisable 
only in cases in which a detailed study is 
required and are not necessary as a routine 
procedure 

It is the duty of the roentgenologist, 
after he has located and studied any pleural 
adhesions, to report their exact location 
and to state whether, m his opinion, they 
are likely to prevent a satisfactory collapse 
of the lung Comparisons should be made 
to previous roentgenograms to determine 
if the adhesions are stretching Pleural ad- 
hesions present a complication in 40 per 
cent of pneumothorax cases (6), and the 
cutting of these adhesions by the electric 
current under thoracoscopic control is one 
of the greatest advances m phthisiotherapy 
By severing these adhesions the required 
degree of collapse can be secured and the 


cavities which have resisted closure may- 
now have their walls in apposition and 
their healing accelerated The operation 
requires specialized training, the mortality 
is ml and the results are gratifying Drash 
and Nicholls (7) report a satisfactory clun- 
eal collapse after operation m over 90 per 
cent of these patients Following such op- 
erations it is necessary to examine the pa- 
tient daily for the formation of any pleural 
fluid, and to determine the extent of the 
collapse For a short time following the 
operation, we have found that the air is 
often lost m a rapid manner, and refills of 
an must be given at shorter intervals 
Lack of appreciation of these points will 
sometimes rum the results of a perfectly 
performed operation 

The formation of a pleural effusion occurs 
to some extent in most pneumothorax pa- 
tients at some time or other The amount 
of fluid vanes from a mere trace to massive 
quantities About 20 per cent of our pa- 
tients have sufficient quantity to require 
attention All patients who develop fluid 
that nses to one-half inch above the dome 
of the diaphragm are aspirated and the 
fluid replaced with air In this way the 
pleural cavity is kept relatively dry and the 
position of the lung is at all tunes under 
observation If the opposite procedure, 
i e , to allow the fluid to accumulate until 
it gave symptoms and signs such as in- 
creased pulse and embarrassed respiration, 
is followed, the results are frequently un- 
fortunate m that the lung will “creep” out 
under the fluid to the chest wall, adhere, 
and an obliterating pleuntis will result 
The dense shadow cast by the fluid pre- 
vents an accurate localization of the lung 
outline Such dangers may be readily 
avoided by frequent aspiration and close 
observation under the fluoroscope and 
film These repeated aspirations are never 
attended by a secondary infection if ordi- 
nary care is observed These effusions 
have been attributed to the presence of 
tubercles on the pleura (and certainly effu- 
sions form more often m advanced cases), 
or to the tearing of small adhesions m the 
process of collapse. 


Careful roentgenologic control and su- 
pervision will also detect any spread of the 
disease to the contralateral lung This 
complication must be detected at the earli- 
est possible moment and it cannot be done 
by physical signs and symptoms (8) We 
no longer depend upon the stethoscope for 
an accurate estimation of any extension of 
the disease, and the full responsibility for 
this early detection falls on the roentgen- 
ologist Mediastinal hernia is readily seen 
by the fluoroscope m the patient during 
full expiration The use of the roentgeno- 
gram taken m maximum expiration will 
demonstrate any weakness of the mediasti- 
num A moderate shifting of the mediasti- 
num is commonly found and should cause 
no undue alarm However, there are a few 
patients m whom a marked bulging of 
herniation may occur at either of the two 
“weak” spots of the mediastinum These 
areas are located first behind the sternum 
between the first and third ribs, and the 
second is posteriorly between the heart and 
the spmal column m the posterior mediasti- 
num Involvement of the upper area is the 
one most commonly seen These patients 
with a labile mediastinum sometime pre- 
sent quite a problem m attempting to secure 
a satisfactory collapse It is occasionally 
impossible to apply sufficient intrapleural 
pressure to close cavities, and our pneumo- 
thorax treatment is very disappointing 
There is one more complication which 
we, as roentgenologists, fortunately do not 
see, but which the clinician keeps con- 
stantly m mind It is air embolism 
Hamilton and Rothstein (9) believe this 
occurs one m every 500 to 1,000 treat- 
ments, while Matson (10) found a “gas 
embolism-pleural shock complex” 19 tunes 
m 20,000 insufflations, two of which were 
fatal My own experience has been some- 
what more fortunate m that m over 12,000 
insufflations I have never observed this 
complication A scrupulous observation of 
a careful technic is the best insurance 
against such a damage 
Bilateral collapse has not been as promi- 
nent a subject as that of the standard type 
unilateral pneumothorax, partly because of 
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Fig 5 Same patient as shown in Figure 4 
Film taken in maximum expiration a few minutes 
after Figure 4 Note pleural adhesions extending 
to second interspace and pleural fluid This 
film illustrates the value of expiration views in 
pneumothorax therapy 

important of these disadvantages of the 
“selective collapse” is the tendency to 
form pleural adhesions m cases m which the 
lung is m contact with the chest wall One 
should be always on the watch for such, 
and they can be detected only by roent- 
genograms or by fluoroscopy Such ad- 
hesions tend to contract in the course of 
time, and thus re-expand the lung by an 
obliterating pleuntis , when this occurs the 
pneumothorax will cease to exist It has 
been my practice to guard against this by 
numerous fluoroscopic and film studies, 
and thus be certain that the lung is no- 
where in contact with the thoracic wall 
during the entire period of treatment 
Burrell’s experience has been similar, 
and he is of the opinion that final results 
are definitely better when a large propor- 
tion of the lung has been collapsed (4) 
Progress of the disease to the contralateral 
lung may be expected three times as often 
in those cases m which the collapse is par- 
tial, such as those due to adhesions, than in 


the patients in whom the lung collapse is 
complete 

The complications that may arise m the 
course of treatment can be recognized only 
by the roentgenogram or by fluoroscopy 
The clinician is more dependent on the 
roentgenologist in this way than is the sur- 
geon in the treatment of fractures The 
two outstanding complications are those of 
pleural adhesions and the formation of 
pleural fluid Most adhesions may be 
recognized m the standard stereoscopic 
films taken in ma ximum inspiration How- 
ever, it has been my experience that greater 
information may be obtained in two smgle 
exposures, one taken in maximum inspira- 
tion and the other in mimmum inspiration 
(Figs 4 and 5) In this way many ad- 
hesions are brought to view that might not 
otherwise be seen In addition, one may 
judge to some extent whether pulmonary 
tissue is present in the adhesion and thus 
give valuable advice to the surgeon con- 
templating internal pneumolysis Om- 
stein, of New York, advises the use of the 
lordotic position to demonstrate pleural 
adhesions that may be in the region of the 
apex I have found this techruc most satis- 
factory On several occasions the technic 
of Haight and Peirce (5) in which oblique 
stereoscopic films are taken has been of 
value in accurately locating the adhesions 
Such special technic pictures are advisable 
only in cases m which a detailed study is 
required and are not necessary as a routine 
procedure 

It is the duty of the roentgenologist, 
after he has located and studied any pleural 
adhesions, to report their exact location 
and to state whether, in his opinion, they 
are likely to prevent a satisfactory collapse 
of the lung Comparisons should be made 
to previous roentgenograms to determine 
if the adhesions are stretching Pleural ad- 
hesions present a complication m 40 per 
cent of pneumothorax cases (6), and the 
cutting of these adhesions by the electric 
current under thoracoscopic control is one 
of the greatest advances in phthisiotherapy 
By severing these adhesions the required 
degree of collapse can be secured and the 


CHILDERHOSE PNEUMOTHORAX TREATMENT OF TUBERCULOSIS 


747 


Merely to nd the patient of all evidences of 
toxemia, to restore his weight and strength 
to normal, are not enough to effect a cure 
In the therapy of tuberculosis there is a 
great temptation to consider the disease as 
“arrested” or “apparently cured” soon 
after he has been restored seemingly to 
normal health, and nowhere is this decep- 
tion more accepted than with the patient 
himself The most difficult part of this 
treatment is not m restoring him to well- 
being, but m convincing him that the 
treatment of tuberculosis requires years and 
not months 

Because of this it is generally agreed that 
the collapse should be maintained for a 
period of not less than three years Some 
advocate from five to six years (12) One 
should always remember that just because 
the lung is well collapsed, the patient is not 
necessarily able to work Unfortunately 
there has developed in recent years a care- 
less habit among physicians to permit exer- 
ase, usually in the form of work, during the 
period when the disease is still active 
This tendency cannot be condemned too 
strongly The disease can advance easily 
m the lung even if the lung be well col- 
lapsed, and unless we give the body the 
generalized rest that is so much required, 
we are courting grave risks A good plan is 
to consider our pneumothorax patients as 
bed patients for the first six months This 
does not necessarily mean a strict bed rest, 
but they should not be permitted any great 
exercise Usually the patient is able to 
perform part-time work during the second 
year of treatment and full-time after that 
Under collapse the roentgenogram ad- 
mittedly is of small value in determining 
the degree of healing, and^the amount of 
exercise may be governed by the blood 
sedimentation rate 

The rc-expansion of the lung should be 
done just as carefully as the collapse In 
those patients m whom there has been ex- 
tensn e destruction by cavities, one should 
remember the danger of attempting to re- 
cxpntid the lung too quickly In these 
cases it is naturally impossible for the lung 
to complete!) h) pertrophy by a compensa- 


tory emphysema and refill the original 
space The extensive degree of fibrosis 
that forms m the long period of collapse 
precludes such a possible expansion and as 
a result the mediastinum is drawn well to 
the affected side Thus we will see some of 
the most extreme instances of mediastinal 
shift In cases m which the mediastinum 
has become thickened and stiffened by the 
presence of a pleural exudate this shift is 
not noticed to nearly such a degree and, 
therefore, a high degree of tension is exerted 
on this fibrosis Consequently, there is al- 
ways the possibility of reopening the well- 
fibrosed lesion To lessen this danger we 
have sometimes employed a phrenic neu- 
rectomy which by releasmg the diaphragm 
upward will lessen the space to which the 
lung must re-expand During the period 
of re-expansion one sees a tendency for the 
formation of a moderate pleural effusion, 
which because of thickened pleura will not 
absorb and must be aspirated to facilitate 
the re-expansion of the lung 

These remarks on pneumothorax therapy 
are intended to give the clinician's view- 
point on the management of these patients 
and the relationship which is required of 
the roentgenologist Numerous occasions 
will arise in which a thorough knowledge of 
the treatment will enable the roentgenol- 
ogist to give valuable advice and sugges- 
tions m the handling of these patients, and 
I thoroughly beheve that he is iust as much 
responsible and fully as much entitled to 
the credit that comes from a successful 
pneumothorax treatment 
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the greater probability of pleural adhesions 
interfering with a satisfactory collapse, and 
partly because of a fear of such complica- 
tions as spontaneous pneumothorax and 
pleural effusions It is just in the past few 
years that we have attempted the bilateral 
collapse in all patients in whom we con- 
sidered it necessary Thus, in the past 
year, we have attempted it m six pa- 
bents, one of whom had no free pleural 
space because of adhesions, while in another 
the collapse was insufficient and an at- 
tempt was made to increase it by internal 
pneumolysis Unfortunately, a sponta- 
neous pneumothorax occurred which was 
followed by empyema, and the patient 
died The remaining four have received 
marked beneficial results which in a sense 
may be considered as life-saving, of 
course, it is too soon to give a final opmion 
as to their condition It is remarkable 
how comfortable and free from dyspnea a 
pabent can be with each upper lobe under 
collapse Such pabents naturally require 
the greatest care and observabon Bilat- 
eral pneumothorax is impossible without 
the use of roentgenograms We fluoroscope 
these pabents before and after every refill 
of air and take a film every month It is 
especially important to make this exposure 
in expiration so as to determine the maxi- 
mum degree of collapse obtained 

Bilateral pneumothorax is indicated in 
the unilateral type of collapse in which a 
spread of the disease is noted in the con- 
tralateral lung Bilateral collapse should 
be tried m those pabents m whom we see a 
bilateral acbve tuberculosis involving each 
upper lobe, particularly if there is cavity 
formation Hemoptysis is an mdicabon if 
we know that the blood is coming from 
cavibes on each side Mattill and Kmsella 
(11), whose experience in this treatment is 
extensive found no spontaneous pneumo- 
thorax m their senes of 90 cases, although 
a slow leak of air in accidental pneumo- 
thorax was seen in 18 but no difficulty was 
encountered About 40 per cent of then 
patients showed successful clinical results 
and about 25 per cent were partially suc- 
cessful 


Occasionally we hax r e recurrences of the 
disease m the contralateral lung after a 
one-sided pneumothorax has been estab 
hshed for two or three years Sometimes 
it will occur several years after the pneumo- 
thorax has been discontinued, when the 
patient was apparently cured Under such 
circumstances it is necessary to induce a 
collapse on the new side and if the pneumo- 
thorax is in existence on the original side it 
may have to be abandoned The induction 
of this second pneumothorax is known as 
"alternating pneumothorax,” in distinction 
to the simultaneous pneumothorax on two 
sides, already discussed We have three 
such pabents and the results m two have 
been excellent One of them has been 
working for the past year and is in the best 
of health, the second has had his other 
pneumothorax for over a year and during 
this time he has been free from expectora- 
bon, fever, and has been of normal weight 
His blood sedimentabon has been consist- 
ently normal As a precaution he will not 
be permitted to return to work for another 
year The third patient, unfortunately 
has a slight expectorabon which contains 
tubercle bacilli She has been fever-free 
and is at her normal weight, but not able to 
work 

The routine treatment of these pabents 
necessitates the frequent use of the fluo- 
roscope All pabents should be fluoro- 
scoped once a week, and the frequency of 
refills judged in this way Pneumothorax 
patients should have stereoscopic films 
made before the mducbon of the treatment 
and one month afterward Films may be 
taken at intervals of two or three months 
for the first year of their treatment , during 
the second and third years of treatment 
films may be taken every four months un- 
less symptoms should suggest a shorter 
period Blood sedimentabon estimations 
done every two months throughout the 
treatment gives valuable informabon as to 
the degree of healing ui the collapsed lung 
Duration of Treatment —While rest is 
considered the basis of all treatment of 
tuberculosis, many physicians lose sight of 
the fact that time is equally important 
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m December, 1937, and Dr William J 
Corcoran, who, with members of his committee, 
framed the emendation of our Constitution 
Especial praise is due to the Local Arrange- 
ments Committee who overlooked nothing in 
making this one of our great meetings 


COMMUNICATIONS 

NOTES OF CORRECTION 

After the November issue was on the press, 
the paper by Dr E J Bertin, of Philadelphia, 
entitled “Pneumothorax m the Newborn 
Review of Literature and Report of Seven 
Cases,” was added to the Program of the 
Annual Meeting, at Cincinnati 


Dr H Q Woodard, of New York City, 
desires to say that the title of her paper in 
the October issue (page 463) should have 
read “The Effect of Roentgen Rays and 
Hydrogen Peroxide on Tissue Lipase ” 


To the Editor 

In my article, “Mitosis during the Healing of 
X-ray Bums,” Radiology, August, 1936, 27, 
230-232, I have at this late day discovered 
that, due to my fault, not yours, Table I is 
headed "No Mitoses per 1,000 Cells,” when it 
should be, as stated five hues above, “No 
Mitoses per 10,000 Cells ” Will you please 
pubhsh a correction note in a forthcoming 
issue? 

Yours truly, 

John A Cameron 


IN MEMORIAM 

Word has just been received of the pass- 
ing of Dr Willis F Manges Radiology 


wishes to express the collective grief of its 
readers, many of whom were Dr Manges’ 
close friends and sincere admirers In the 
next issue it is our desire to pubhsh a more 
extended tribute to Dr Manges than is 
possible at this late date 


BOOK REVIEW 

“Die biologischen Grundlagen der Strah- 

LENBEHANDLUNG ElN LBHRBUCH FllR 

Studierende und Arzte ” By Dr tned 
habil Friedrich Ellinger, vorm Pnvat- 
dozent fur Strahlenkunde an der Umversitat 
Berlin, mit emem Geleitwort von Prof Dr 
phil Walter Friedrich, Direktor des In- 
stitutes fur Strahlenforschung der Umversi 
tat Berlin Vol 20 of “Sonderbande zur 
Strahlentherapie,” 255 pages, 78 illustra- 
tions Urban & Schwarzenberg, Berlin, 
1935 Pnce, 13 5 RM 

In this book Ellinger presents roentgen 
therapy from a pharmacologic approach since 
both roentgen rays and drugs are used m the 
treatment of disease He regards radiation 
biology as a stepping stone to radiotherapy 
much as pharmacology is to the practice of 
medicine His appeal is, therefore, more to 
the beginner in roentgen therapy and to the 
general man than it is to the specialist in 
radiotherapy The effects of x-ray on both 
normal and pathologic tissue — as well as ill 
effects — are discussed m detail and very well 
illustrated The radiologist will find in this 
book a welcome "refresher ” The subject 
matter as a whole is interesting and important 
to all medical men, because more and more 
roentgenology is invading their practice El- 
linger is to be congratulated for bringing out 
this book, the like of which, in English, is sorely 
needed 
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THE KIDNEYS 

Rupture of the Kidney Following Pyelography 
Louis H Baretz Jour Am Med Assn , March 21, 
193G, 106, 980-983 

Three cases of rupture are reported, one in a patient 
with a calculus m a large pyonephrotic sac, one in a 
patient with an acute or subacute renal infection, and 
the third in a patient with a subsiding pelvic infection 
Ovcrdistention of the pelvis by pyelographic media 
will cause intrarcnal extravasation, throwing into the 
venous circulation (pyelovenous backflow) not only 
the medium but also pus, blood, and, in tnfected cases, 
micro-organisms 

The normal capacity of the renal pelvis is from 4 to 6 
cubic centimeters An increase over this amount de- 
notes pyelectasis and injection of the pyelographic 
medium must proceed with caution To determine the 
capacity of the pelvis, aspiration should be a routine 
procedure It is particularly necessary to use caution 
in badly infected kidneys, under such conditions e\ 
cretory urography is indicated whenever possible 
Charles G Sutherland, M B (Tor ) 


The Prognosis in Renal Carcinoma and the Clinical 
and Pathologic Data Affecting It William F Braasch 
and Miles Griffin Jour Am Med Assn , Apnl 18 
1936, 106, 1343-134G 

Malignant tumors of the kidney are subdivided into 
two groups those which have their origin in the renal 
cortex and those which anse from the renal pelvis 
Tumors of the renal cortex arc of common occurrence 
In routine studies of the kidney made at autopsy some 
form of renal neoplasm is found in approximately 10 
per cent of adult subjects Most of these tumors arc 
small varying m size from 1 to 2 mm to several centi- 
meters Their histologic structure is usually described 
as benign nevertheless such tumors arc potentially 
malignant In some, a lack of cellular differentiation 
is found which makes them actually malignant Some 
of these tumors may become quite large and the cells 
may acquire a malignant character without producing 
clinical manifestations The histologic structure of 
renal neoplasms observed at operation is quite different 
and w tth but few exceptions they give definite evidence 
of malignancy The prognosis in cases of carcinoma of 
the ruial cortex is largely dependent on the degree of 
cellular differentiation as suggested by Brodcrs The 
average post -operative length of life was found to be 
distinctly longer in patients with tumors of grades 1 
and 2 and only an occasional patient with i Grade 4 
tumor was alive five years after nephrectomy Dura- 
tion of pre-operative symptoms was much longer in 
cases of tumors of grades 1 and 2 and the duration di 
nunishcd as the degree of malignancy increased 

The most common form of cortical neoplasm ob 
served is the adenocarcinoma which is commonly called 
hv pennphroma Its gross appearance, color appar 
cntly circumscribed localization, and the papillary ar- 
rangement of its cells arc quite distinctive Adeno- 


carcinomas may further be distinguished by the mi- 
croscopic appearance of these cystoplasms, which may 
be clear or granular The post-operative bfe of pa- 
tients whose tumors showed clear cells was distinctly 
longer than those of granular cell type 

Alveolar carcinomas are frequently observed The 
gross appearance of these tumors is quite different, and 
there is usually more diffuse involvement of the entire 
kidney Microscopic examination shows that the 
character and arrangement of the cells are also different 
than in adenocarcinoma The slow growth and mild 
symptoms which usually characterize hypernephromas 
are m contrast to the clinical data observed in cases of 
alveolar carcinoma The post-operative length of hfe 
of patients with hypernephroma averages twice as 
long 

The degree of fixation is apparently of greater prog- 
nostic importance than the size of the tumor Meta- 
stasis occurs most frequently with renal tumors of the 
higher grades of malignancy and may be present with- 
out clinical evidence Lymphatic extension is of fre- 
quent occurrence. Metastasis is found most often in 
the lungs, rather infrequently in the osseous system 
Calcification of tissues in cases of renal adenocar- 
cinoma is a frequent occurrence and indicates a favor- 
able prognosis 

The excretory urogram will give accurate information 
in a high percentage of cases and should be used rou- 
tinely in the study of abdominal tumors 
Although clinical data suggest that suprarenal ele- 
ments may be included in some hypernephromas to 
account for the vascular manifestations such as hyper- 
tension and telangiectasis, neither clinical analysis of 
the tumors nor post operative clinical data corroborate 
such an assumption 

Charles G Sutherland, M B (Tor ) 

THE KNEE JOINT 

F ractures of the Patella Results of Total and Partial 
Excisions of the Patella for Acute Fracture Wilham 
E Blodgett and Robert D Fairchild Jour Am Med 
Assn , June 20, 1930, 106, 2121-2125 
Fractures of the patellar border without displace- 
ment, longitudtnal fractures, certain stellate fractures 
and transverse or oblique cracks without displacement 
of the fragments were treated by a walking iron cast 
to the mid thigh and immobilized in extension for from 
six to eight weeks Compound fractures were treated 
conservatively until infection had cleared and then 
sutured or excised 

To obviate the difficulties encountered in the ma- 
jority of methods used for the open reduction of the 
patella, the method of subtotal resection of the patella 
or, when indicated, total excision of the patella was 
performed It is imperative that the lateral and 
medial rents in the knee joint capsule be sutured 
The results of the removal of the upper third, upper 
half or upper two-thirds of the patella or, in fact, the 
w ole patella with suitable indications, would not be 
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Nodular Bone Formations in the Lungs R Janker 
Fortschr a d Geb d Rontgenstrahlen, March, 1936, 
53, 260-267 

This is a report of two cases of nodular (tuberous) 
type of bone formation m the lungs, with a review of 
the literature comprising eight additional cases In 
such cases one finds histologically multiple osseous 
casts of alveoli which are regarded in part as produced 
by inflammatory conditions, m part as the result of 
chrome passive congestion Nearly all of these 
patients were relatively young individuals (average 
age well below 35 years of age) 

All showed cardiac lesions predominantly of the 
mitral type For differential diagnosis one has to 
consider deposition of lime salts m tuberculous foci 
calcifications following war gas poisoning and bronchio- 
litis obliterans mycoses, pneumoconiosts, gumma 
The etiology remains uncertain 

H A Jarre, M D 

PNEUMOCONIOSIS 

Pathologic Interpretations of Roentgenologic Shad- 
ows in Pneumoconiosis Henry C Sweany Jour 
Am Med Assn , June 6, 1936, 106, 1959-1965 
Roentgenology should be ranked first for the most 
accurate qualitative and quantitative measures of 
tissue damage m the living patient The author's 
classification was based chiefly on the type of patho 
logical change, combined with the causative agent 
The principal features depend on the presence or ab 
sence of specific fibrosis the presence of lymphatic 
occlusion or the presence of the tone agent that causes 
irritation It is 

I Comofibrosis including (1) silicosis (2) silico- 
tuberculosis (3) asbestosis and the like 

II Comolymphstasis including (1) anthracosis, 
(2) siderosis and the like 

III Coniotoxicosis, including (1) protein sensiti- 
zation, (2) direct irritation and other causes 

TV Mixed processes (1) anthracosdicosis (2) sidero- 
sihcosis (3) anthracosthco tuberculosis and other con- 
ditions 

In a series of cases antemortem histones and roent- 
genograms are correlated with postmortem findings 
Charles G Sutherland, M B (Tor ) 

THE SPINE 


growths may cause symptoms, especially in that posi- 
tion (normal epiglottic narrowing of the esophagus) 

H W Hefke M D 

THE STOMACH 

Gastric Carcinoma and Gastric Polyp W Holl- 
mann Rontgenpraxis, June, 1936, 8, 361-364 

Konjetzny has stated that there is a definite relation- 
ship between carcinoma and benign polyp and between 
benign polyp and gastritis He, therefore believes 
that the primary cause for most gastric cancers is a 
gastritis This theory is not accepted by many pa- 
thologists For the roentgenologist it is important to 
know that adenomatous polyp may degenerate mto 
carcinomas (in 50 to 60 per cent, according to Doenng 
and Wexelmann) The roentgenologic diagnosis of a 
benign tumor does not indicate medical treatment 
but surgery Two cases are described in which the 
roentgen diagnosis was benign tumor of the stomach 
Both cases showed benign tumors but also malignant 
degeneration m parts of them Such cases ought all 
to be treated surgically because beginning malignant 
degeneration may not be shown roentgenologically 

H W Hefke M D 


Effect of Anoxemia on the Emptying Time of the 
Human Stomach Influence of High Altitudes Ed- 
ward J Van Liere Arch Int Med , July 1936, 58, 
130-135 

Anoxemia affects individuals who travel by airplane 
and those who vacation at high altitudes, as well as 
those who are afflicted with blood dyscrasias and pul- 
monary or circulatory disturbances In these experi- 
ments the anoxemia was created by placing the patients 
m a cylindrical chamber which was gradually de- 
compressed At a pressure of 560 mm of mercury 
corresponding to 8 000 feet altitude, two of three 
men showed a definite prolongation of gastnc emptying 
time The third man proved susceptible at a higher 
degree of anoxemia One man was refractory at 515 
mm of mercury (10 000 feet) but responded at 460 
mm of mercury (14,000 feet) At the latter pressure 
each subject showed a definite prolongation of the 
emptying time of the stomach — in no case less than 
13 2 per cent of the normal time and in one case 
166 9 per cent of normal 

E M Shebesta, M D 


Arthritic Spurs of the Cervical Spme as a Cause for 
Difficult Swallowing Otto Spitzenbergcr Rontgen 
praxis, March 1936 8, 159 160 

Large arthritic spurs on the anterior aspect of the 
cervical vertebra: may at times be responsible for some 
difficulties in swallowing In both of the cases de- 
scribed, xcry large spurs protruding for one centimeter 
anterior to the bodies of the third and fourth cervical 
vertebra: caused n bulging of the posterior wall of the 
esophagus and were in the author’s opinion, responsible 
for a moderate dysuhana It seems that these out- 


THE THYMUS 

The Thymoma and Thymic Hyperplasia in Mya 
thenia Gravis with Observations on the Genet 
Pathology E H Noms Am Jour Cancer, Jul 
1936, 27, 421-433 

The author summarizes as follows 

Four cases of myasthenia gravis, with autopsie 
are reported In two of these a high degree of hype 
plasia of the thymus was observed, the other tv 
showed no gross evidence of thymic involvement 
ifty per cent of the reported autopsied cases , 
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productive of serious consequences Interrupted su- 
tures are used throughout 

Following operation a posterior mold or a cast is 
applied to immobilize the knee m full extension 

If the post-operative course is uneventful passive 
motion is started on the ninth or tenth day and the 
patient is gotten out of bed This is followed by pas 
sive motion three times daily for five days and then ac- 
tive motion with the patient up and about on crutches 
Weight bearing is started any time after two weeks 
following the operation The patient Ieaxes the hos- 
pital with a tight flannel bandage about the knee and 
crutches or cane to steady him rather than to take 
much of his weight Patients can do hght work within 
from six to eight weeks following operation In the 
younger group of patients heavy work can be done at 
the end of three months 

Charles G Sutherland, M B (Tor ) 

Dislocations of the Knee Joint, with a Report of a 
Complete External Lateral Dislocation H Earle 
Conwell and R H Alldredge Jour Am Med Assn., 
Apnl 11, 1936, 106, 1252-1256 

Dislocations of the knee may be complete or incom- 
plete and may be caused by direct or indirect violence 
Complete dislocations of the knee joint are extremely 
rare, incomplete dislocations are more common 
They are classified according to the relation of the upper 
end of the tibia to the lower end of the femur The 
various types are 

(1) Anterior (40 per cent), which occur when the 
knee is in full extension either when direct violence vs 
applied to the anterior lower end of the thigh driving 
the femur backward or when applied to the posterior 
upper end of the leg near the knee, driving the tibia for- 
ward It maj also occur by indirect violence, as when 
one is standing in a falling elevator 

(2) Posterior (20 per cent) occurring while the knee 
is m flexion through direct violence on the anterior 
upper end of the leg near the knee It mav also occur 


possible When there is swelling m the popliteal space 
and an absence of pulsation in the dorsalis pedis and 
posterior tibia! arteries, a ruptured popliteal artery 
should be suspected and exploration performed Pro- 
longed mobilization (6 to 8 weeks) should be earned out 
Weight bearing with brace crutches physical therapy, 
active motion, and hot baths should be continued over 
a long period of time 

Prognosis as to life in uncomplicated cases is good 
The end functional result vanes, but in uncomplicated 
cases, if early and proper treatment is earned out there 
should be a painless stable knee with moderate and 
sometimes full motion 

Charles G Sutherland M B (Tor ) 

THE LIVER 

The Roentgenological Diagnosis of Abscess on the 
Concave Surface of the Liver J M Miles Am 
Jour Roentgenol and Rad Ther , January, 1936 35, 
65-69 

Abscess of the left lobe of the liver causes no dia 
phragmatre change but rather an epigastric tumor press- 
ing on the lesser curvature of the stomach Symptoms 
vary Temperature and leukocytosis may or may not 
be present Loss of weight may be considerable 

S M Atkins M D 

THE LUNGS 

Branching Bone Formations in the Lungs R» 
Janher Fortschr a d Geb d RSntgenstrahlen 
June 1936 53,840-860 

This is a report of five cases three of which showed 
monolateral two bilateral ramifying bone formations 
in the lungs There is a detailed autopsy report oa 
one case and four exclusively roentgenologic diagnoses 
based upon rather opaque branchings and network like 
shadows in the pulmonary tissue Included in this 
paper is a detailed renew of 34 additional cases from 


through indirect violence, os occurs when one is run- 
ning and steps mto a hole the leg being fixed and the 
weight of the whole body being thrown forward on the 
knee In all posterior dislocations the posterior crucial 
ligament is ruptured 

(3) Lateral dislocations (20 per cent) are caused by 
forced adduction of the leg or by twisting of the leg on 
the thigh It may be caused by direct violence against 
the external surface of the leg high up, or against the 
inner side of the thigh low down 

(4) Medial dislocations (7 per cent) in which the 
tibia is displaced medially by forced abduction of the 
leg or by direct violence agamst the external surface of 
the leg, high up or agamst the inside of the thigh low 


down 

(5) Rotary dislocations are rare They are usually 
caused by the leg being caught in a rotating wheel and 
rotated about its long ans There are two types, out- 
ward or inward, according to the deration of the toes 
Roentgenograms usually prove the diagnosis In 
uncomplicated cases, closed reduction should be done if 


the literature. 

This branching form of bone formation m the lungs 
appears to be etiologically quite different from the 
tuberous or nodular form The average age of the 
patients under consideration here is above 60 years, 
very few (12 82 per cent) showed cardiac lesions A 
uniform clinical history could not be elicited Occupa 
tional disease had to be ruled out Tuberculosis and 
bronchiectases were out of the question Various 
authors assum e various etiologic factors like meta- 
plasia following inflammatory processes, congenital 
malformation of tissue scattered cellular foci, senile 
processes, and endarteritis obliterans 

(In connection with this paper and one by the same 
author on Nodular Formations in the Lungs (next page) 
we should refer to a third one on the same subject by 
H. Salinger, Bone Formation in the Lungs with 
Particular Attention to the Nodular Form, Fortschr 
a. d Geb d RCntgenstrahlen, September 1932 46, 


269-275 ) 


H A Jarre, M.V 
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myasthenia gravis have shown some form of thymic 
involvement 

Pathologic conditions which have been regarded as 
benign tumors of the thymus have been found in one- 
half of the cases of myasthenia gravis m which demon- 
strable changes in the thymus were recognized Such 
cases I have interpreted as conditions of extreme 
epithelial hyperplasia 

Pathologic conditions which have been regarded as 
instances of enlargement or persistence of the thymus 
have been found in one half of the cases of myasthenia 
gravis in which demonstrable changes in the thymus 
were recognized These I have interpreted as condi- 
tions of moderate epithelial hyperplasia 

Hans A Jarre, M D 

THE THYROID 

The Roentgen Therapy of Non toxic Goiters 
Rudolf Toppner ROntgenpraxis, June 1930 8, 
384-387 

Roentgen therapy of benign goiters is usually con 
sidered as promising very little surgery is the treat- 
ment of choice. A few patients are treated because 
they refuse surgery or because surgery is definitely 
contra indicated 

During a period of ten years 71 non-touc goiters 
were treated m Holfelder's Institute at Frankfurt 
Germany Of the 71 cases, 41 were non-toxic sub 
sternal goiters, others were soft diffuse goiters and 
others nodular goiters A hard radiation (180 kv , 
0 5 mm Cu) is used The number of fields depends 
on the clinical findings About 1,500 r are given 
effective m the goiter by two or more fields The 
dosis is fractionated throughout two weeks If after 
three months the desired benefit has not taken place, 
the same senes might be repeated Undesirable after- 
effects of roentgen therapy, as myxedema, exo- 
phthalmic goiter adhesions etc were not observed 


Of the cases with substemal goiter reported one-third 
was cured, one half considerably improved five cases 
showed no improvement The best results were seen 
m the soft parenchymatous non toxic goiters next in 
the substemal goiters, on hard nodular goiters the 
x-ray treatments had no effect 

H W Hefke M D 

VISCERA (TRANSPOSITION) 

Dextrocardia m Children Henry A Reisman 
Ann Int Med , August, 1936 10 , 200-213 
The author s summary is as follows 
Eight cases of dextrocardia are reported, three of 
which were discovered in a senes of 11 253 roentgen 
rays of children’s chests These eight cases were as 
follows 1 A true mirror picture dextrocardia with 
situs inversus 2 Dextrocardia secondary to con- 
genital eventration of the diaphragm 3 Acquired 
dextrocardia secondary to pleuro-pencardial adhesions 
with non-tuberculous infiltration of the nght lung 4 
and 5 Two additional cases of true congenital mirror 
picture dextrocardia, one of which was associated with 
a patent mterventncular septum, cyanosis and myo- 
cardial disease involving the bundle of His 6 Dex- 
trocardia secondary to congenital diaphragmatic 
henna 7 Dextrocardia secondary to non tuber 
culous fibrosis and pleuro-pencardial adhesions in an 
adult, with autopsy findings 8 Dextrocardia sec 
ondary to empyema on the left side 

A modified classification of dextrocardia is proposed 
I Congenital 1 True mirror picture dextrocardia 
( A ) with situs inversus, (B) isolated congenital dextro- 
cardia without situs mversus 2 Dextrocardia due 
to anest of development 3 Congenital dextro 
cardia with acquired charactenstics as that secondary 
to congenital hernia, eventration or atelectasis II 
Acquired 1 Dextrocardia developing after birth 
secondary to acquired conditions 

H A Jarre M D 
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WHY THE USE OF X-RAY IS WORLD-WIDE 

• Before 1914, the total number of x-ray tubes- variations of 
Professor Roentgen's original— in use throughout the world would 
hardly have fulfilled the 1936 demands in a single large city 
Today, no part of the world is without hot-cathode x ray tubes— 
all born of General Electric research and development regardless 
of the form or shape they now take There are many slight vari- 
ations of the basic principle, but all are built on the foundation 
provided by the Coolidge hot cathode x ray tube. 

Like all revolutionary developments, the genuine G-E Coolidge 
tube, with its hot cathode, has often been Imitated-never duplicated 
Ask a G-E representative to tell you about the many advantages, 
greater economies, better results, greater dependability that you 
can enjoy by using genuine G-E Coolidge tubes Or better still, 
buy a G-E tube and see for yourself 

© GENERAL ELECTRIC X-RAY CORPORATION 

J01J JACKSON SIVO CHICAGO III USA 
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adenocarcinoma of cecum case report E L Shiflett 

cwjF&SJS?*** Ju!y 96 

CC (ik\ a ? E l? dlmn £ roentren irradiation Observations of 
dirislon J Hmta Aue 2? « 

' V 230* 3UrnS during beating of J A. Cameron Aug 

CHILDREN 

Ch h!m^ ' n, ' llllW3nt tuberculosis Casuistic contri 
coursecd!?^, * iF “Pittance of secondary infiltration in 
\ u ' . Licbtenhnbn Not .646 

JW&12S bercu; i0a * ^'“tboSocy of (ab ) C. R. Brown 


Dextrocardia m children (nb ) II A Reismun Dec <58 
Epilation b> roentgen rays Studies of late effects following 
espectall> regarding mental dev elopment in children (ab ) 
T S> mann Aug , 259 
Periostitis in children Unusual Aug 131 
Primarv bone tumors in children L S Goln and R L 
Carroll Sent 201 

Tuberculosis in Infancv and childhood with special reference 

. __ i t it r c m.at.u.1. hat 


to prevention (ab ) J W S Blacklock Nov C4' 
CHOLECYSTOGRAPHY See under Gall bladder 


CHROMIC ACID , , t v 

Incurable carcinoma Contribution to treatment of (nb ; 


J Grode Aug 2u6 
CLIMATE, i ~ * 


, effect* of , % _ 

Radiation and electric charges in atmosphere (nb ) F 
Dessaucr, Aug 269 
COBRA TOXIN , . , % „ 

Experiment with cobra toxin for pom relief (nb ) j Seiler 
Aug 257 
COCCYX 

Cocc>god>nia Roentgen therup} of (ab ) C I Banstrup 
Oct 514 

latra rectal radiograph} (method apparatus technic in- 
dication and results) ab B Sabat Nov 642 
COLITIS mucous 

Colo«pasm roentgen demonstration and differentiation 
A Galarabos and W Mittelmann Nov 549 
COLLAGEN 

\ ra> diffraction studies of tendon and intestinal wall 
collagen G L Clark and J A. Schaad bept 339 
COLON 

Colonic cancer, Diagnostic criteria of (ab ) C Rosser Sept* 
384 

Colospasm roentgen demonstration and differentiation 
A. Gatambos and W Mittelmann Nov 549 
polypi 

Pol} posis of colon report of case (ab ) G R W Hardy 
Oct 517 
COLPOSCOPE 

Carcinoma of cervix Karl} diagnosis of bj colposcope 
(ab ) M Krnnzfeld Nov 650 
CONCRETE protection 

Protective value of disc C B Ward Aug 222 
CONTRAST MEDIA 

Cholangiograph} for stud} of biharj tract disease (ab ) 
J A Sara legal Aug 258 

Extraneous shadows complicating urography with special 
reference to radiopaque pills (ab ) \ Hartung and T J 
W nchowski Oct 614 

Porphjnncraia and porphyrinuria warning regarding their 
importance in roentgen tbcrnp} I S Trostler Oct 479 

P>elographic contrast media into retroperitoneal connec- 
tive tissues Extravasation of (ab ) K. Heckmann Aug 
258 
iodipin 

Seminal vesicles on roentgenograms b> iodipin Demon 
strauon of (ab ) H Junghanns Sept 385 
iodized oil 

Hysterogrnphy as aid in diagnosis of abdominal pregnancy 
report of case (ab ) J P Greenhil! Oct 619 
llpiodol 

Suppurative pulmonary processes Senal bronchography in 
diagnosis of (ab ) P L Tariftas Aug 240 
thorium dioxide 

Vwitncuiographv with colloidal thorium dioxide (ab ) 
W Freeman H H Schoenfcld and C Moore Oct 514 
thorium dioxide sol 

Hepatosplenograph) with stabilized thorium dioxide sol 
follow up stud} of 200 patients examined over period of 
£' c W M \ater L S Otell and H H Hussey 

Oct 491 

Thorium dioxide soli, as opaque media in roentgeuo E raphv 
(ab ) T O Menees and J D Wilier Sept- 386 p 1 

thorotrast 

Artenograph} o! brain (ab ) H Urban A-ug 251 

De'ianiin 11 ^ 3 “(f r ' 0f:mph >- ^eriectomy (ab ) L. 

Cerebral surface Experimental and clinical investigation 
concerning roeMgenograpbic demonstration of (ab > 
K. Koshrauxu Aug 258 ^ ' 

Sarcoma Prpdurtion of by colloidal thonum dioxide in 
Sg ' 240 ab G ROU55J C 0hcrIin K nnd M Guerin 

Subphrentc abscess Injecbon of thorotrast to determine 
presence and extent of Aug 257 tensune 

Cerebral vessels Visualization of by direct intraeamtM 

A? AT person ^7™^ J M 

uroielectan B and inrert-tugar 

3U,d " d “ iniege, (ab ) 

CRANIUM " 

MulU l‘ lc ‘otraccrcbral foci of (ab } w Mailer 

Cysbc tumor of left cerebellar hemisphere and of 
portion of vermis post -operative recurrpnr r .ir n ■ ^ 

p (ab ) A. S D EndS^jSbrioo C:aaou * 

wTsiCw's? “ r - Case of 


wvv,,- Aug 258 

Metabolic icramopathy (ab 1 S Moore SeDt. ->c n 
Oxycephaly with report of two cases m - 

(abT D L Klein and A E Chi?dTsS>£ m* “ d S!rter 
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crsncERcas 

Multiple cysticerd in man (ab ) R. Schick Auj , 25S 


DEFICIENCY DISEASES 

Multiple specific nutritional deficiency disease in adult 
(ab ) R L Haden Oct. 515 

Small intestine — lnflammatorj lesions and accompanyme 
DEGLUTmOIf L ° CO,C aDd R E Pound S 'P' 330 (&3) 
Cervical spine Arthritic spurs of as cause for difficult 

DERCUMS* DISEASE ° 757 

Dcrrum s disease and its treatment by deep x rays Case of 

( ab ) S K. Montgomery July 123 

DERMATITIS X 

Radiation dermatitis Surgical treatment of chronic (ab ) 

S Gordon Sept. 387 
DIAPHRAGM 

Diaphragm Rare case of eventration of (ab ) W Wenig 


Eventration and hernia of diaphragm as incidental finding, 
W S Newcoraet and E W S pack man Tuh 36 
DIATHERMY 

Coil fields in short wave therapy Effect of temperature 
measurements on several layers of electrolytes in high 
frequency cod field (ab ) J Patxold and P Weak 
July 122 

Heat effect in short wave therapy H Korb Nov 643 
Malignant tumors Experiments in combined roentgen and 
heat therapy of (ab ) K. Overgaard July, 130 
Radiodermatitis and its malignant complications Treat 
ment of (ab ) H Bordier Nov 642 
Su^er high pressure lamp (ab ) G J van der Plaats Oct, 


DROSOPHILA eggs 

Biological measurement of gamma ra> s in equivalent roent 
gens P S Henshaw and D S Francis Nov 569 

Biological roentgen C. Packard Aug 191 disc. 228 

Depth dose as measured by physical and biological means 
Influence of wave length on P S Henshaw and D S 
Franas Sept. 293 

Discs. P S Henshaw C. Packard and F C. Wood Aug 
228 

Heredity and radiation M Demerec Aug , 217 

High \oltage x ray therapy Some physical problems of 
F M Kxner Aug 186 disc. 227 

Mutations produced bj roentgen rays and gamma rays of 
radium Experiments on Drosophila mdanotasier regarding 
influence of high frequency field and ether anesthesia on 
(ab ) A. Pickhan N W Timofeeff Ressovsky and K. 
G Zimmer Oct 613 
DUODENUM 

Duodenum Obstruction of third portion of of unusual 
etiology report of case L. W Baird and B R KUrklin 
Aug 235 

Stomach and duodenum Radiological examination of with 
special reference to early diagnosis of cancer (ab ) KL S 
dross Sept 388 
tumor* 

Malignant duodenal tumors Roentgen diagnosis of (ab ) 
Z von Hraboiszky July 128 
ulcer* 

Stomach and duodenum Roentgen therapy for ulcers of 
(ab ) R. K. Kruglifcowa M L. Katscher and M Z, 
Awiossor No\ 044 
DYSTROPHY 

Dystrophies of skeleton (ab ) J F Brailsford Aug 251 


EAR, lobe 

Epithelioma of ear lobe (ab ) S Laborde and B Via July 
120 

ELECTRICAL EFFECTS , L . _ _ 

Radiation and electric charges in atmosphere (ab ) F Des- 
sauer Aug 269 

ENCEPHALOGRAPHY .... . . , . , 

Tumors in sellar region Roentgenologic diagnosis of (ab ) 
B H. Nichols July 129 
ENTERITIS „ , . 

Small Intestine— inflammatory lerfona andaccompanyioj 
reacUons L G Cole and R. E Pound Sept 330 (331) 

of epididymis (ab ) A. L. d Abreu Aug 259 

EPI ^lfJsy associated with brain calcifications case report 
E lief Sept 370 
EPIPHARYNX. See Nasopharynx. 

' ESO c2rino D ma of eaoph.gu. Roentsen therapy of (ab ) 

from symptoms in (ab ) S Epstem J pftK 

s m Lua 

*£&£*» in 

of non-opaque (ab ) W G 

Sy^llj of eaophagu. P & Avery Sept 323 


EXUDATES AND TRANSUDATES 

In 633° b<lr Pl '“ ral effus!ons ( ‘ b ) B P Suvelnun Nor 
P1 ™ ral Three zonea of simple (ab ) J Ratrnlu 


FACE 

Lymphatic leukemic changes In face (ab ) E von Fel«n 
brunn,No\ 632 

FEDERAL HOUSING ADMINISTRATION 

What Federal Housing Administration stands ready to do 
for radiologists (ed ) Sept 374. 

FEMUR 

Femoral neck Lateral roentgenography of A B Ferguson 
and F L Lieholt Dec. 704 

Hip Posterior dislocation of roentgenographlc study in 
?6to ae vieTf C - Hseh Oct 450 
FEVER THERAPY 

First International Conference on Sept 375 

FISTULA 

Air in hepatic ducts x ray sign or biliary fistula R A. 
Powers Oct 474 

Anorectal fistula Radiation therapy of (ab ) Delherm and 
Devols Sept 387 

Carcinomatous change in fistula (ab) H. Hellner Sept 

387 

FOOD 

Foodstuffs Effect of on emptying of normal and operated 
stomach and small intestinal pattern (ab) I S Hardin 
E P Pendergrass C. G Johnston and P J Hodes Sept 

388 
allergy 

Gastro intestinal allergy IV Leukopenic index «s method 
of specific diagnosis of allergens causing peptic ulcer (ab ) 
L, P Gay Nov 637 

FOOT 

Kohler’s metatarsal disease, with case report S Hatchette 
Been, 676 

FORAMEN, parietal 

Parietal foramina Hereditary occurrence of enlarged 
their diagnostic importance (ab ) O H P Pepper aad 
E P Penderarass Nov 644 
FOREIGN BODIES 

Esophagus Method of roentgen diagnosis of non opaque 
foreign bodies m (ab ) W G Scott and 5 Moore Sept. 
387 

FRACTURES 

Patella Fractures of results of total and partial exasons 
of patella for acute fracture (ab ) W E Blodgett and R D 
Fairchild Dec. 753 

Pulmonary tuberculosis Indirect fracture of rib in (ab ) 

E C. Richardson. Nov 647 
Spine, Fractures of (ab ) S. T Irwin July 126 
Spine Fractures of report of 173 cases R G Giles Aug 
182 

Temporal bone Case of fracture of with air in \entndes 
(ab ), S A. ttstel Aug 258 


GALL BLADDER 

Air in hepatic ducts x ray sign of biliar> fistula R A. 
Powers Oct. 474 

Cholecystography Carbohydrate meal instead of fat meal 
in J L. Kestel Dec. 672 

Cholecystography Doable oral method for (ab ) L R. 
Whitaker Oct. 615 
GASTRO -INTESTINAL TRACT 

Anoxemia Effect of on emptying time of human stomach 
influence of high altitudes (ab ) E J Van Liere, Dec. 
767 

Appendicitis, Roentgenologic study of 115 cases of ap- 
pendectomy for so-called chronic M Feldman Dec 
699 

Calcified mesenteric lymph nodes incidence and significance 
in routine roentgen examination of gastro -intestinal tract 
S Schechter Oct. 485. 

Calcified mesenteric lymph nodes Observations on small 
intestinal physiologym presence of (ab ) R. Golden Oct. 
516 

Chronic recurrent intussusception in adult associated with 
adenocarcinoma of cecum case report E L Shiflett 
and B Kalayjian July 96 

Colon Polyposis of report of case (ab ) G E W Hardy 

Colonic cancer Diagnostic criteria of (ab ) C. Rosser Sept, 
384 

CoJospasm roentgen demonstration and differentiation 
A. Gaiambos and W Mittelmaan Nov 549 
Digestive mucosa Graded compression in exploration of 
(ab ) R. Gilbert and L- BabaJantr Sept, 388 
Diverticulum of cardiac portion of stomach Tiro cases of 
(ab ) Lcdoux Lebard P Hillemand G Calderon and 
W Aubrun Nov MS 

Duodenum Obstruction of third portion of of unusual 
etiology report of case L. V Baird and B R. Kirfclm 

Flmcnev«4s* What does finding of on fiat films of abdomen 
mean? Contribution to differential diagnosis of intestinal 
obstruction (ab ) B Becker Sept. 3SS 

tiff i Effect of on emptying of normal and operated 
stomach and small intestinal pattern (ab ) I S. RavdJn 
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H P Pendergrass C G Johnston and P J Ilodw 

Sept, 388. # * \ w tt »i 

Gastric carcinoma and gnstnc pol>p (au ) \\ Hollmatra 

Gastric diverticulum below eardm problems of radiologic 
diagnosis (ab ) J C. Roux and H B6cl£rc Sept 3S9 
Gastnc ulcers In region of eardm Roentgen diagnosis of 
small (ab) C, W Lohraann Nov 637 
Gastnc ulcer with fatal hemorrhage in newborn (ab ) 

R H Kunstadter and T Gettclman Not » 637 
Gastrointestinal aliergv IV Leukopenic index as method 
of specific diagnosis of allergens causing peptic ulcer (ab ) 

L P Ga> Nov C37 

Giant ragnr (localized hvpertrophic gastritis) resembling 
carcinoma (ah ) J l Kantor No\ 644 
Intestinal obstruction (ab ) L R Santc Oct 610 
Intestinal obstruction Diagnosis and treatment of (nb ) 

R Goldhahn Oct 510 

Intestinal obstruction due to amebiasis (ab ) A Bossier 
Oct 515 

Microcolon two case reports F B Stephenson Oct 404 
Pneumatosis cystoidcs ol intestine (ab ) E Torfota Aug 
200 

Pre pylonc lesions Radiological findings in (ab ) A. C, 
Singleton Oct 517 

Pj lone off-centering radiologic sign of gnstro-duodenal ulcer 
(ab ) A- CUapu> Nov 637 

Small intestine— mflamraatoo lesions and accompanying 
reactions L G Cole and R E Pound Sept 330 
Stomach and duodenum Radiological examination of with 
special reference to early diagnosis of cancer (ab ) K S 
Cross Sept 388 

Stomach and duodenum Roentgen therapj for ulcers of 
<ab ) R. K KrugHLowa M L Katscher and M L 
Avnossor Nov 044 

Stomach dunng attack of migraine Acute gastric dilatation 
of J Kaufman and I Lena Sept 301 

GEIGER-MttLLER COUNTER 

Battery-operated Geiger M (lller counter with new type of 
voltage supply R B Taft Nov 016 
Detector for lomung rays Sensitive portable J E Morgan 
and R J Reeves Nov . 617 

Geiger M filler counters for locating radium and for measuring 
gumma ray intensities Use of G L Locher and J L 
\\ eatherwax Aug 140 
GENITO-URINARY TRACT 

Bladder function in spinal injury (nb ) K H Watkins OcL 
MS 

Carcinoma of bladder and prostate Deep roentgen therapy 
of (ab A. T Nisbct Jul> 12S 
Cholangiography for study of biliary tract disease (ab ) 

J A. Saralegui Aug 258 

Encrustation of bladder as result of alkaline cjstitis (ab ) 
H G Letcher and N M Matheson Sept. 300 
Extraneous shadows complicating urograph> with special 
reference to radiopaque pills (ab ) A Hartung and T J 
Wachowsld Oct. 514 

Intravenous urographj Limitations of (ab ) T D Moore 
Oct 518 

Kidney function in acute calculous obstruction of ureter 
some observations of ladne> and ureter function in acute 
calculous obstruction or ureter based on excretory urog 
raphy (ab ) L F Wilcox Sept. 390 
Prostate gland Leiomyoma of (ab ) I' S Patch and L T 
Rhea Nov 639 

Pyelograpbic contrast media into retroperitoneal connective 
tissues Extravasation of (ab ) K. Heck mu nn Aug 258 
Renal agenesis Unilateral (ab ) T Ainsworth Sept 390 
Renal tuberculosis Early diagnosis and treatment of (ab ) 
K Tzschicntffch Nov 648 

Traumatic lesions of urinary tract Diagnosis of with special 
reference to value of excretory urography (ab ) F O 
Coe Sept 390 

Urography Intrav enous and retrograde comparative study 
(ab ) R. E Cummtng and G B Chittenden Oct. 517 
GOITER 

Basedow s disease Radiation therapy in (ab ) L, BrOll 
B van Pee and P Dumont Nov 646 
Non toxic goiter Roentgen therapj of (ab ) R. TCppner 
Dec 758 
GRENZ RAYS 

Radiobiologic studies on skin of Himalaja rabbit (ab ) 
O Becker Aug 249 
“GRIPPE” 

Pneumonia Atypical (ab ) F Kellner Nov 633 

GYNECOLOGY AND OBSTETRICS 

ypoplmtts Some biological results of roentgen therapy of 
tab ) A. LambadaridSs, Nov 639 

as aid m diagnosis of abdominal pregnancy 
okISS? of (ab ) I P Greenhitl OcL 519 
U Mp 1 ” DlKm ' JJOn 0X1 radiology in relation to (ab ) Oct 

° \ vvcTcaluM C r« a r Cr v hca o y o irrad{at,ot! Recrudescence of 
VanS Nov Ml 

Ta T ?°«^ologic diagnosia of (ab ) W H. 
vu™, ^ " Urner Oct- 520 

(ab ) T bS^ a ^»“ OEraPhy 


31 AIR 

Epilation b> roentgen rays Studies of late effects Following, 
especiall} regarding mental development in children 
(ab }, T S>mann Aug 259 

Epilation of scalp by roentgen ra>* (ab ) A Proppe Aug , 
259 

HAND DEFORMITIES , , , t w 

Madefung s deformity Concerning genesis of (ab ) W 
L Bcdcr and J 1 Hcmismann Aug , 252 
HEAD , , , , . 

Head and neck Multiple malignancies of three independent 
lesions in one patient A B 1 rtedraan and M G Golden 
Oct 497 
HEART 

Dextrocardia in children (nb ) H A. Reisman Dec *58 

Fluoroscope attachment for cross section drawing and 
localization with adaptation for radiography M 
Sznbados Dec 6S9 

Heart measurement E Newcomer and N B Newcomer 
Nov 521 v r , 4 

Pultnonarv artcrj of congenital origin Dilatation of L A 
Smith W P Mocnning and G S Bond Aug 141 
HEMORRHAGE 

Benign uterine beraorrlioge b> irradiation Treatment ol 
J J Quine> , Aug 165 

Gastnc ulcer with fatnl hemorrhage in newborn (ab ) 
R H Kunstadter and E Gettclman Nov 637 
HEPATOSPLENOGRAPHY 

Hcpntosplenogmph> with stabilized thorium dioxide sol 
follow up stud> of 200 patients examined over period of 
five >ears W M Ynlcr L S Oteff and H H Hussey 
Oct 391 
HEREDITY 

Heredity and radiation M Demercc Aug , 217 
HIP JOINT 

I'c moral neck Lateral roentgenograph} of A B Ferguson 
and F L Liebolt Dec 704 

Hip joint Lateral roentgen ray study of L J Friedman 
Aug 240 

Hip Posterior dislocation of roentgenogrnphic studj in an 
terfor oblique view C, K Hsteh Oct 450 

Osteochondritis deformans juvenilis coxcc (Legg Calvfc 
Perthes disease) Case of bilateral J F Ehvard and R A. 


Bier July, 03 

historadioGraphy 


Historadiographj new application of x rays P Lamarque 
Nov 603 

HODGKIN S DISEASE See Lymphogranuloma 

Hospitals radiology in x ray department solution for 
hospital administrators and radiologists (ed ) Dec 
752 

HUMERUS 

Osteochondritis dissecans of capltellum of humerus L F 
Miller, Auer 237 
HYDROGEN PEkoXIDE 

Roentgen rays and hydrogen peroxide Effect of on tissue 
lipase FLO Woodard, Oct 463 
HYPERPARATHYROIDISM See Parathyroid, diseases 
HYPOPHAJRYNX. See Pharynx 

ILEUS 

Small intestine — inflammatory lesions and accompanying 

rvnwTc^ 115 L G Coieand ILE Pound Sept 330 (331) 
IN rAIITb 

Gastnc ulcer with fatal hemorrhage in newborn (ab ) 
R. H Kunstadter and E GetteJman Nov 63T 
Lung Roentgen aspects of congenital aplasia of T F 
El ward Dec 667 

Fneumothornnn newborn (ab ) J \ an Ebbenhorst Tengber 
gen Nov 638 

Pneumothorax in newborn renew of literature and report 
of < cases E J Benin Nov 684. 

Tuberculosis in infancy and childhood with special reference 

iutra-rWd' rays ( } J w s B!acUoct Nov 647 

Infra red roentgen photograph. Simultaneous method of 
obtaining photograph m total darkness and radiograph 
y 0 “ E “ e mfm Ted pIate L c - MassopiTst, 

INTESTINES 

£ d ,'.S22i rciDoma of (ab ) M Weiiz Sept. 390 

“'w-'tenc lymph nodes Observations on small 
rates tma! phj-smlogy m presence of (ab ) R. Golden Oct. 

^Oct si 1 - 5 ' 1 ’ 05 ' 5 of Ie P° rt of (ab ), G E W Hardy 
Oo^onic cancer Diagnostic criteria of (ab ) C. Rosser Sept 

^\ l 5T.2- emi ?‘ utration and differentiation A. 

of abdomen 
of int “ oaai 

■ E ‘~ § - psgr&zrzsf n TaX d 

EP Pendergrass C G Johnston and P J HodeTsept 
Intestinal obstruction (ab ) L R. Sante Oct at ft 

Ia r^dh 0 n b re n t^LSt 6 of (ab) 
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CTSTICERC0S 

Multiple cysticerd in man (ab ) E Schick Aug 258 


DEFICIENCY DISEASES 

Multiple specific autntxoaa! deficiency disease in adult 
(ab) R, L Haden Oct. 615 
Small intestine — inflammatory' lesions and accompanying 
DEOLDTITION L G CoIc and R- E Pound Sept 330 (335) 
Cervical spine Arthritic spurs of as cause for difficult 

dercuS’ITB!^ 0 S'***"**- 757 


Dercum s disease and its treatment by deep x rays Case of 

DERMA&nl K ' M ° 0tf0mCTy July 123 

Radfation dermatitis Surgical treatment of chronic (ab ) 
S Gordon SepL 387 
DIAPHRAGM 

Rare case of eventration of (ab ) W Werug 

Eventration and hernia of diaphragm as incidental finding 
W S Newcomet and E W S packman July 36 
DIATHERMY 

Coil fields in short wave therapy Effect of temperature 
measurements on several layers of electrolytes in high 
freqiMUKgr coil field (ab ) J Patxold and P Went 

Heat effect in short wave therapy H Korb Nov , 643 
Malignant tumors Experiments in combined roentgen and 
heat therapy of (ab } K. Overguard Julv, 130 
Radiodermatitis and its malignant complications Treat 
ment of (ab ) H Bordier Nov 642 
Suger high pressure lamp (ab ) O J van der Plant* Oct. 

DROSOPHILA eggs 

Biological measurement of gamma rays in equivalent roent- 
gens P S Henshaw and D S Francis Nov , 560 
Biological roentgen C, Packard Aug 101 disc. 228 
Depth dose as measured by physical and biological means 
Influence of wave length on P S Henshaw and t> S 
Francis Sept 203 

Discs P S Henshaw C. Packard and F C. Wood Aug 
228 

Heredity and radiation M Demerec Aujj 217 
High voltage x ray therapy 1 - Some physical problems of 
F M Bxner Aug 186 disc. 227 
Mutations produced by roentgen rays and gamma rays of 
radium Experiments on Drosophila mdanoiaslcr regarding 
influence of high frequency field and ether anesthesia on 
(ab 1 A. Pickhan N W Timofeeff Resaovsky and K. 
G Zimmer Oct. 613 
DUODENUM 



Duodenum Obstruction of third portion of of unusual 
etiology report of case L. W Baird and B R Kirkhn 
Aug 235 

Stomach and duodenum Radiological examination of with 
•pedal reference to early diagnosis of cancer (ab ) K. S 
Cross Sept 388 
tumor# 

Malignant duodenal tumors Roentgen diagnosis o I (ab ) 
Z \on Hrabo\wky July 128 
ulcer* 

Stomach and duodenum Roentgen therapy for ulcers of 
(ab ) R K. JCrugUkowa M L. Katscher and M. L 
Awiossor Nov , 644 
DYSTROPHY 

Dystrophies of skeleton (ab ) J F Brailsford Aug 251 


EAR, lobe 

Epithelioma of ear lobe (ab } S Laborde and E Via July 
120 

ELECTRICAL EFFECTS . , , . „ 

Radiation and electric charges in atmosphere (ab ) F Des- 
sau er Aug 259 
ENCEPHALOGRAPHY 

Tumor* in sellar region Roentgenologic diagnosis of (ab ), 
B H Nichols July 129 
UKTFRITIS 

Small intestine — inflammatory lesion. nod acTOmponying 
reactions L G Cole and R. E Pound Sept 330 (331) 

Hemangioma of epididymis (ab ) A. L d Abreu Auff 259 

EPI3 BmteJsy assoosted with brain calcification, case report. 

B Leef Sept 370 
EPIPHARYNR See Nasopharynx. 

ESO cSono B ma of esophagus Roentgen therapy of («b ) 
A. Bernstein Oct , ^ radium Long freedom 

Carcinoma of esophagus treated^ tnn 120 


of non-opaque (ab ) w G bcou. ^ 
Syphilis of esophagus P S. Aveo 32 3 ‘ 


EXUDATES AND TRANSUDATES 

In e33° bar P,Caral efluaioas ( ab > 0 P Suvdman Nor 
^cura 1 ^urions, Thrcc *ones of simple (ab ) J Ksnaltz 


FACE 

Lymphatic leukemic changes iu face (ab ) E von Felsen 
brimn, Nov 632 

FEDERAL HOUSING ADMINISTRATION 

What Federal Housing Administration stands read\ to do 
FEMUR 1 * rad ologlM3 > Sept 374 

Femoral neck Lateral roentgenography of A B Ferguson 
and F L Lieholt Dec. 704 

Hip Posterior dislocation of roentgenographJc study in 
anterior oblique view C K. Hrieh Oct 450 
FEVER THERAPY 

First International Conference on Sept S75 
FISTULA 

Air in hepatic ducts x ray sign of biliary fistula R A. 
Powers Oct 474 

Anorectal fistula Radiation therapy of (ab } Delherm and 
Devois Sept 387 

Carcinomatous change in fistula (ab), K. Hellner Sept 
387 


FOOD 

Foodstuffs Effect of on emptying of normal and operated 
stomach and small intestinal pattern (ab ) I S Ravdin 
E P Pendergrass C, G Johnston and P J Hodes Sept 


allergy 

Gastro intestinal allergy IV Leukopenic index as method 
of specific diagnosis of allergens causing peptic ulcer (ab ) 
L P Gay Nov 637 

FOOT 

Kohler’s metatarsal disease, with case report S Hatchette 
Dec., 675 

FORAMEN, parietal 

Parietal foramina Hereditary occurrence of enlarged 
their diagnostic importance (mb ) O H. P Pepper and 
B P Pendergrass Nov 644 

FOREIGN BODIES 

Esophagus Method of roentgen diagnosis of non-opaqne 
foreign bodies in (ab ) W G Scott and S Moore Sept 
387 

FRACTURES 

Patella Fractures of results of total and partial excisions 
of patella for acute fracture (ab ) W E Blodgett and R D 
Fairchild Dec 755 

Pulmonary tuberculosis Indirect fracture of nb in (ab ) 
E C. Richardson Nov 647 

Spine, Fractures of (ab ) S T Irwin July 126 

Spine Fractures of report of 173 cases R. G Giles Aug 
182 

Temporal bone Case of fracture of with air in \entncles 
(ab ), S A. Ostel Aug 258 


GALL BLADDER 

Air in hepatic ducts x ray sign of biliary fistula R. A. 
Powers Oct. 474 

Cholecystography Carbohydrate meal instead of fat meal 
in. J L Kestel Dec. 672 

Cholecystography Double-oral method for (ab ) L R. 
Whitaker Oct. 515 
GASTRO -INTESTINAL TRACT 
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Stomach during attack of migraine Acute gastric dilatation 
of J Kaufman and I Levine ''tpt 301 

Subphremc abscess Injection of tnorotrast to determine 
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Autoly tic ferments in cancer tissue Effect of roentgen rays of 
different wave lengths and intensity on (ab ) A Farago 
Aug 2 i9 

Basedow s disease Radiation therapy m (ab ) L Brdll 
B van Pee and P Dumont Nov 640 

Benign uterine hemorrhage by irradiation Treatment of 
J J Quincy Aug 16o 
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therapy of (ab ) G Cola and G Grade July 128 
Radiation therapy Problems in J L weatherwax Oct 
442 

Radiation therapy through lattice vnth square holes im 
portance of untreated Interspace (ab ) B Gryn kraut 
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Cathode bias for mpervoltnge tube J E Rose and D H 
Eonghndge Dec. 656 
Disc w E Costolow Aug 224 
Disc. J T Murphy Aug 225 
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mg its s'alue in cuacnosia of semilunar cartilage injury 
H T Simon A. S Hamilton and C L Farrington Nov 
533 

SEMINAL VESICLES . 

Demonstration of seminal vesicles on roentgenograms oy 
lodipm (ab ) H. Junghaims Sept 385 
SHOULDER t . , 
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Spine Fractures of report of 173 cases R G Giles Aug 


Spoudv Icmrthntis onk) lopoietin b> exercising Treatment of 
(ab ) C Keiffenheira Jul) 120 
SPLEeJ? 10 *** 5pmc A BoTrcn nnd C L McGehec Sept 357 

Hepatotplenograph} with stabilized thonum dioxide sol 
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